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RESTRACT

THree Iecsvyz=Tem-10 FORTREAN IY FPROSRAME FROVIDE )
GEMERAL FURFOZE Z¥ETEM FOR COMTOURIMG THO-DIMEMSIOMAL DATFA.
THE =SYy=TEM CAM FROVIDE EOTH GUICK OF FIMHALY FUELICATION
CUALITY COMTOUR MAFE 0OM EITHER INTERACTIVE OR OFFLIMNE
FLOTTIMNG DEVICES. COoMFLETE UZER DOCUMEMTATIONS WITH
EXAMFLES s AMD FROGRAM LISTIMNGS ARE FRESEMNTED.



CoOMNTOURIMG ZYSTEM. Pase 2

DizcLARIMER.

ALTHOWSH THESE FROSRAME HAVE EEEM SUEJECTED TO MAMNY
TEETE AMND COMNZSIDERAELE IVEAGE A WRRRAMT Y oM ADZURACY OR
FROFER FLUHCTIOMNIMNG I MEITHER IMFLIED HNOP EXFREESSED.
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INTRODUCTION.

THI= =v=TeEM oOF THREeE FORTRAN eprROGRAME PROVIDEES A SIMPLE
YET EFFECTIVE MEAMS OF CONTOURINMG SRIDE OF TWO DIMENS IONAL
DATA. THE SRAFPHICAL FHASE OF COMTOURIMS IS FERFORMED EY
pROGARAM COMTUR  WHICH DETERMIMES THE CONTOUR PATH EY LINEAR
IMTERFOLATION AND FROVIDES FOR COMTOUR LAEELIMNSS AXIS
LAEELIMG AND DROFPINWNG OF CONTOURS IM HIGH SRADIENT REGIONS.

LAack OF cCONTOUR SMOOTHHESS AND  ACCZURACY OF L INEAR
INTERFOLATION OF DATA WITH COMSIDERAELE HIGH FRERUENCY
COMTENT MAY RERWIRE A MORE FINELY IMTERFOLATED SRID.,
PraoseAam  ZPLNZD FPROVIDEE THIS INTERPOLATION SERVICE WITH
EICUEIC SFLIME METHOD=. H THIRD PROGRAM: SPLMNZX. IS  AL=0
FROVIDEDL TO DETERMIMNE EICUWEIC SPLIME COEFFICIENTS FOR DATA
SRIDS LARSER THAN CAM EE HANDLED Ev SFLNZD.

ALL IMFUT AMD OUTFUT DATA GRIDS AMD SFLINE COEFFICIENT
FILES MUST EE IM & STANDARD FORM C(=EE HFPENDIX H). HLL
FROSAAME ALS0O FROVIDE FOR MISSING DATA IN THE GRID  FROVIDED
SUCH DATA IS FLASGED WITH THE COMFUTER SYSTEM MAXIMUM
FLOATING FOINT HUMEER.

THE FOLLOWING SECTIONS CONTARIN COMFLETE USER
DOCUMENTATION REFUIRED TO EXECUTE THE CONTOURING SYSTEM. IT
12 ASSUMED THAT THE FROSFECTIWVE USER IS FAMILIAR WITH THE
FACILITIEEZ OF THE Decsystem—10 coMruTER AMD zimMrPLE FORMAT
caoNsTRUCTE AND MNAMELIET pAaTtAa eENTRY OF THE FORTRAM LAMNSUAGE.
ANY UZER SHOULD NOT EXFECT IMSTAMNT SUCCESS ON FIRST USING
THE FROSRAME BECALSE OF THE MANY DETAILS IMYOLVED. I 1=
SUSFESTED THAT FAMILIARIZATION OF THE ROUTINES EE MALE EY
FLOTTING O AM INTERACTIVE DEVICE SUCH AS THE TERTRONIX 4010
AMD USIM3 ONLY THE RERUIRED OFTIONS.

THEZE FROSRAME CAM EE TRANSPORTED TO OTHER COMFUTER
SYSTEME HWITH A MODERATE AMOUNT OF REIZIOM EY AN EXFERIEMCED
PROGRAMMER. ERCH FROGFAM LLISTINSS IN HAFFEMDIXES B THROULGH
I ArE WRITTEN 1IN DECsystveEM—10 FORTREAMN IVY. SINCE ATTENMTIOM
WAS SIVEN TO EOTH TIMING AND MEMORY FERFORMANCE ALL THREE
PROSRAME  CONTRIN MON-=TAMDARD FORTEAN cCoMNSTRUCTS IN FILE
MANIFULATION AND MULTIFLE EMTRY =SUERROUTINE=S. FrROsSRAM CONTUR
ALSO CONTAINS ADDITIOMAL MON-STANDARD CONSTRUCTS IMNVOLLING
EIT MANIFULATION OF FLAS APRAYS  EY 'LOSICAL MASKING"
ESTATEMENTS.

SEVERAL ROUTINES IN  FROSFRAME  SPLNZD aAanp  EPLN2X  are
ERSED ON HAMDERSON'S (13717 ALSORITHMS. THE OMLY EBASIC
CHAMSES WERE TO FROWVIDE FOR SIMPLE MOMDOTOMIC INDEPENDENT
LARIAELES AND REDUCTION OF WaOPK FILES Aanp I-0 orFrerAaTIONMS IN
IPLHEH,

THE LISTINSS CONTAINM ALL CODE EXCEPT EASIC SRAFHICS
ROUTINES AND  LBMPRD  dSENERAL MATRIX FRODUCT) SOEROUTINE.
AFFENDIXx E CONTRINS USER DOCUMENTATION OF THE GRAPHICS
SYSTEM EMFLOYED AND GMPRD 1=  <coOMMONLY RUARILARELE  IN
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SCIENTIFIC SUEROUTINE PARCHAGES. MaTeE THAT SZUEROUT INES
coMdor T EOTH SPLN2D eanp ZPLMN2X  ARE LISTED ONLY UNDER
EPLM2D.



COMTOURING ZYSTEM,. Pase 5
User pesciFTION OF COMTUR

BEMERAL .

COMTUR 1= A SENERAL PURPOSE ROUTINE FOR CONTOURING TWO
DIMENSIONAL DATA. THE ROUTINE EMPLOYS THE CONTOUR TRACING
METHOD WHERE /A CONTOUR I3 FOLLOWED THROWGH THE SRID. THIs
ALLOWS CONTOUR  LAEBELING  AND MIMNIMIZES PEN UP-DOWN MOTIONS
FOR MECHANICAL FLOTTERS. HOWEVERs IT RERUIRES MORE COMFUTER
MEMORY FAMND TIME THAN METHODS COMFLETELY CONTOURING ONE SRID
CELL AT A TIME.

COORDINATES OF THE CONTOWR LIME RARE TDETERMIMNED BY
LINERR IMTERPOLATION OF THE CONTOUR THROUSH THE GSRID CELL
"wALLs". THIZ WILL OFTEM FRODUCE ANSULAR CONTOURS FOR TDARATA
SRIDS COMTAINING SISNIFICANT HIGH FREPUENCY COMFONENTS.
ALTHOUSH SUCH ANGULARITY DOES NOTY MATTER FOR FRELIMINARY
PLOTSY SMOOTHEDY PUELICHATION CURLITY MAFS —AM EE DETAINED EY
PREIOWUE INTERFOLARTION WITH FROSRAM ZFLNZID.

CONTUR cAN ALEO0 CONTOUR RBUADRILATERAL SRIDS  WHERE
INDIVIDUSL CELL INTERIOR ANSLES DO MNOT EXCEED 120 DESREES.
THE INFUT OF SIWWZH A SRID IS SISNALLED TO THE FROGRAM EY THE
MZ FRCTOR OF THE STANDARD FILE EEING ERUSL TO 3. EmcH
ELEMENT OF THE IMPUT SRID MUST THEN CONTAIN X %Y aAnD 2
VALUES. THE SFLIME INTERFOLATION ROUTINES: HOWEVERS —ANNOT

HANDLE THIS TYFE OF DATHA.
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User rEsciFTION OF COMTUR

EXECUT£UN oF COMTUR.

Prior To RunMNING COMTUR THE LosiceL rpevice "PLOT"  mMusT
EE HASSISNED TO A DEVICE AFFROFRIATE TO THE FLOTYTER EMFLOYED.
THIS CAM EE DOME EYS

AZZIGH TTY PLOT

FOR THE TerTrRONMIX 4010 or HeEWLETT-PRckArD F202A AnD  P203A.
OorR EY:

MOUMT MTA:FLOT-/REELID:FLOTAP-YVID: 7-TRK/LE
FOR THE BEREER BZCZ.

For TESTIMNG THE FLOT COMMAND FILES

AZSIGM MULL PLOT
CANM EE EMFLOYED.

COMTUR 1= EXECUTED BY!

RUNM COMTUR[Z23Z,724]
AFTER THE FROGRAM 1S LOARDED AN  ASTERISK IS TYFED OM  THE
TERMIMAL . THE USER RESFOMDE MWITH THE NAME AMND EXTENSIOM OF
A COMTUR coMmMAND FILE C(IF THE EXTENSION IS5 OMITTED: *L.DAT™
1S ASSUMED? . BFTER THE CLURRENT COMMAND FILE IS EXECUTED THE
ROUTINE WILL RERUEST AMOTHER COMMAND FILE. THI= SERUENCE

CAM  CONTINUE  INDEFIMITELY. To E€ExIT FROM THE FROGRAM THE
uzer -AN ENMTER "EXIT" RFTER THE ASTERISK IS TYFED.
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CONTUF comMMAMND FILE.

THE COMMAND FILE IS Fird HECII FILE CONTAINING
INFORMARTION TO <—OMTROL FORMATTING OF THE CONTOUR PLOT:
TITLIMS DATA AND MAME OF THE STANDARD TWO-DIMENSIONAL FILE
TO EE CONTOUREL. Ba=zicRLLYY THE FILE CONSISTS OF OME OR
MORE “"cOMMAND SETS". EARCH COMMANMD SET COMSISTS OF 94 FIXED
FORMAT LINES FOLLOWED By A — &PARME" MaMELIST SECTIOM. THE
MAMEL IST SECTIOM MAY EE COWNTINUED ON SEVERAL LINMES (SEE
FORTRAM mMaAmuARL For DETARILE OF NAMELIET pAaTtA ENTRY) . ExXcEPT
FOR THE FIRST LIME VINPUT DATA FILE MAME) THE FROSEAM
COMNTROL FUNMCTIOMS ARE  HNOT  ALTERED EBETWEEN COMMAMD SETS

IMLESES

A. NON-ELAMNK FIELDS ARE ENCOUNTERED IM COMTROL SET LINES
2y 2 or 4 AND

E. THE HEYHWORD IDENTIFIER IS ENTERED IN THE NAMELIET
SECTIONM.

A CONSEDUENCE OF THE FEARTURE IS THAT THE INITIAL —OMMAND SET
CREATES LEFRULT VALIJES FOR THE REMAINDER OF THE JOE RUN OR
UNTIL THEY ARE EXFLICITLY ALTERED AGAIM.
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Uzep

pEscIiFTIaON OF COMTUR

IETARILE OF COMMAMD SET.

Lineg

Line

LinE

Ling

Line

1.

CHRRACTERS 1 THowsH 10 CONTARIM FILE HAME AND
EXTEM=IONM OF A STANDARD FORMAT TWO DIMEMSIOMAL FILE TO
EE COMTOWRED. IF THE EXTENSION 1= AREsSENT ".DAT" 1=
ASSUMED. IF THE FIELD 1= ELAMK ALL FRPAMETERS OF THE
REMAIMDER OF THE COMMAND SET ARE EMTERED EWT EXECUTION
OF THE GRID INPUT AND CONTOURING IS EYPARSSED.

[y}

TECOMD TITLE LINE TO EE FLOTTED I THE MARSIN.
THE FIRET TITLE LINE 1= ALWAYE OETAINED FROM THE
ETANDARD FORMAT FILE. IEFAULT: ELANKSE.

:E:I
THIRD TITLE LINE. IEFRULTY! ELAMNKS.

4‘

ForRMATS TO EE WEED FOR COMTOWUR AND  NERTLINE
ANNOTATIOM. MOTE THAT FORMAT DATA COMSISTS OF NOT OMLY
THE=SE FIELDE EUT ALs=o "NCHARY Aanp "SIZE" TyPE VARIAELE
1M THE A&FARME =zecTIianN. IMFROFER MIXTURE ©CAN EREW
STRANGE RESLLTS.

CHRRACTERE 1 THROwWwsH 20 CONTARIN  FORMAT FOR CONTOUR
LAEEL. DEFALLTIELAMNKE.

CHARRrACTERS S1 THROWSH 40 CONTAIN X—AXIS LAEEL FORMAT.
IeFAULT: ELANKS.

CHARARCTERS 41 THROWSEH &0 COMTARIN Y—AXIS LAEEL FORMAT.
IEFAULT! ELANKS.

5.

MAMELIST SECTION.

CHRARAZTERS & THROUSH 3 MuUusST CONTARIN: ZPARME .
CHRARACTERS 3 OM  MAY CONTAIN MAMELIST ITEME AS WELL &
COMTINUATION LIMNES. FECTIOM MUST EE TERMINRTED EY:%.
REMEMEER: cCHARACTER 1 ON EACH LINE I3 IGNORED. ExceEFrT
FOR THE 1ARIAELES ACVYALs  CMINs  CMAY  amp IDASHS  ALL
YARIRELES RARE EXFECTED TO EBE SREATER THAN OR EBRUAL TO
ZERO. IFr THEY ARE LESS THAN TERO THEY WILL EE ASSIGNED
A ZERO WALUE. '

CoMTOUR LEWVELS.
CONTOURE ARE DETERMIMED EY IMPUTTINS EITHER AN

ARRAY OF "SFECIFIED cOMNTOUR" LEVELS OR " INCREMEMTAL
caoMTOUR" LEVELS. For THE =SFECIFIED CONTOUR METHAOD?
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ACWYAL=c (1D aciS83 s o o o s T CMNC/ALY COMNTOUR LEVELS IH
MOMOTOMICALLY ASCENDING SERUENCE.
MCWAL= MUMEER OF ELEMENTS IN HACVYRAL LiIsT.
FOrR THE IMNCREMEMTAL CONTOLR LEVEL METHOD?!
MCVAL =0 CDEFRULT VALWED .

DCYAL = DIFFERENMTIAL CONTOUR LEVEL. MUsST BEE SREARTER

THAM ZERQO. IeFAULT = 0 THUS CREATING AWM ERROR
CZONDITION IF ALL ZONTOUR SFECIFICATIONS ARE
ISHORETL .

CHMIM = LOWER LIMIT OF CONTOWUR LEFELS.

CMAY = uUFFER LIMIT arF COMTOUR LEVELS. IF
CMIM=CHMAx=0. CDEFAUJLT?  THEN PRANGE OF COMTOURIMG
DETERMINED EY DATA.

MIEC = PRIMARY COMTOUR LEWVEL IMTERVAL. IF LESE  THAN
OFR EBUARL TO OME THEM FALL LEVELS ARE CONSIDERED
FRIMARY., DeEFAULT = 1.

BPRADNI = Max<IiMiiM GSRADIEMNTS IM COMTOUJRS FER  IHCHS
EEFORE SECOMDARY COWTOWRS IM GRID  CELL ARE WOT
FLOYTEL. DeFAuLT = 20,

IDAZHE = ZECONDARY-PRIMARY COMTOUR LINE TASHING.
= I ALL COMTOWRS FLOTTED AS =0LID LINES.
= -1 sSECOMDARY CONTOURE FLOTTED AZ DASHED LINES.
= 1 FRIMARY COWTOURS FPLOTTED AS DASHED LINES.

COMTOUWR LAEBELING IS FERFORMED FOR ALL SPECIFIED
LEVMELS SND  ALL FRIMARY IMCREMENTAL LEWVELES IF MCHAR
SREATER THAN ZERO. JTHE FOLLOWING FRRAMETERS AFFECT THE
FORM OF THE COMTOUWR LAEBELINS,

MCHAR = WNUMEER OF —HAPACTERS IM FORMAT OUTFUT FIELD.
zuALLYy ERUAL TO THE FIELD MWIDTH FRRT OF THE FORMAT
STATEMENT IM FIELD 1 OF LineE 4. DerFRuLr = 0 MO
LAEEL INED,

)

IZE = HEISH

2 N IMNZHESs OF LAEBELIMNG CHARACTERS.
DeFAuLT =

FLOTTER =ELECTION.

IPLOTE = PLOTTER TYFE CODE.
= ] GEREER 522y DEFALULT.
= 1 TexTtronic 4010
= 2 HeWLETT-FPAckarn 7202H
= 3 HEWLETT-FACKARD re (3R
ALL OTHER LALUES WILL CAWSE ERROR CONDITIONS.
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BRID SCALIMNG.
¥ECALE = ®H-Ax%I1s DATA UNITS FER INCH. LeFAuLT = 0,
YECALE = Y-ax1= DATA UMNITS FER IMCH. leFauLT = 1.
IF EOTH SCARLINMG FRCTORS ARE TERO THEM EOTH /XIS

SCALES  MILL EE  SET ERUAL TO THE ZAME VALUE WHICH
WILL ALLOW FLOTTING OM THE LESIER OF FLOT DEVICE
EORRDL  =1ZE OR 10 BY 3 IMCHES. IFr oME =CcALE FRCTOR
1S MOT ZERO AND THE OTHER I3 ZERO THE ZERO FARCTOR
HILL EE ASSIGHMED THE NOM—ZERO ALUE.

REMERAL FLOT ANHOTATION DETAILS.

SIZEL = HEIGHT OF LAEEL LINE CHARARACTERSS IN  IMCHES.
leFruLT = 0.07. IF = zZeErO THEN TITLE LINES wWOT
FLOTTED.

HOTE: THE FOLLOWING & OorR Y ([X-Y]) sSuUFFIXES REFER TO
THE RESFECTIVE H37T RAXIS LARBEELIMG A/AND FOSITIDN
FRPAMETERS.

MCHAR [X-Y] =MUMEBEER OF CHARACTERS IN RESULTING /XIS
LAEELIMG FORMAT FIELD. HMoeMmALLY EBUAL TO "W" FIELD

OF RESFECTIWVE LINE 4 FORMAT FIELDS. DeFaiLTr = 0
CIF MO LAEELING) .

ZIZEL=AY] = HEIGHT IN INCHESs OF AXIS LAEELING
CHERACTERS., leFruLT = 0.

RIELIX®~Y] = 1NTERVWAL OF AXIS TIcK=s. DeEFAucT = 0. IF
ERUSL TO ZEROY THEM ONLY MINIMUM AND MAXIMUM VALUES
FOSTED.

LINT[=<%¥] = PrRIMARY INTERVAL OF FOSTINS. LDEFAULT =1.
IF LEZS THAN & THEM EVERY IMTERVAL LAEBELLED.

PLLI®-%] = FrOZITION OF LOWER-LEFT CORNER OF SRID ARER
RELATIVE TO FLOT EDGEY IN  INCHES. IF eEuAL TO
TERDOY THEM RESFECTIVE FOSITION TETERMIMED
AUTOMATICALLY . FRINCIPLY AVAILABLE FOR SFECIAL

FLRFOSES.
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ExamrLE oF COMTUR -coMMAMD FILE.

THe FocrLowims HECII comMamn FILE  MAMED ZHMPLE.CHT
CcREARTEDT EY EITHER TECD pr FIECK FERFORMED THE FLOTS OM THE
FOLLOMIMG FRSEZ. |HE STAMDARD THO-DIMEMZIOMAL FILE LYSRAY
WAz cREARTED Y WUTILTY FPROM FUNCH CRRIE OF HAMD DIGSITIZED
DATA. THE RESUWL.TS OF EARCH COMMAND SZET ARE SHOWMW IM  FISE.
1s 2 AnD 2.

LYERAY LCOoMMAMD SET 12
FLOT ZAMFLE 1

LPAREME
DCVYAL=100.s IPLOTRE=1»
“EHD
LYiERAY CCOMMAMD SET S22
FLOT ZAMPLE 2
MORE COMPLEX CHLL
tF&. O
“LPREME
MEZEC=Ss MCHAR=Ss TIZE=. OF
LEMD
LYERAY TCOMMAMD SET 3
FLOT ZHMFLE

ot
Pt

o CFE. TFE. 0
LPRREME
MCHRR =7 s MCHARRY=F+ IS5 E*—. D2 ZIZEY=. N2
ARODELX=1000, s ADELY=1000, s LINTE=10s LINTY=1 10+
&“EMD

COMTUR waz EXECUTED ASE
LRUM COMTUR L2333 724]

*ZAMPLE. CTHT

D
0
$a
J

CLTES4OL MY 6.9 -IMICH I-0:3-30LH I-083287
<< DEWIMULLIPLTC Uﬁ DHT[ELEC'I*

-]

I"l..l
[
-

LETEADL O LY e s 3-0. 0-IHICH I-<O:12-12[LH I-0O:2542-
e DE?'HH LIF Tjnn DATIELEZ: 1S

STE4010[H-Y: 6, 9.5, 0-IMICH 1.0t 192-192 LN 1-0: 240272408
< DEW:HULL [PLTOOD DHT[ELPT=18
*EXIT

=TOP

END OF EXECUTION
CPU TIME: 25.15 ELAFSED TIME: 1317.1Z
EXIT
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BEMERAL .

SPLMED PROVIDES TWO FUNCTIONS? 1Y DETERMINE =FLIMNE
COEFFICIEMTS oF A THO TDIMEMSIOMAL SRID AMT &3 Two
DIMENSIOMAL IMTERFOLATIOM. ZFPLIME FOLYNOMIAL FROFERTIES AND
ALSORITHMS FOR THEIR DETERMINATION ARE DEZCRIEBEED BY HNDERSON
1371 AMD HIS SUBROUTINESY WITH HMINOR MOLDIFICATIONSs FARE
EMFLOYED IM THIZS FROGRAM. IN THE INTERFDLATIDM FUMCTION OF
SPLNHZD TWO ERSIC MODES ARE FROVIDED: 12 SIMPLE INTESRAL
SUEDILISION OF THE ORIGINAL SRID AND 2) DETERMINATIOM OF &
HEW MESH AT EBRUALLY SPACED COORDINATES.

THE SINSULAR DISADVYANTAGE OF THE SFPLINE METHOD IS
MEMORY REFRUIREMENTSE. ZPLME2Ds m®=S CURRENTLY COMFILEDs IS
FESTRICTED TO DETERMINING SPLINE TDEFFICIENTS OF SRIDE OF [

COLUMNSE AMD .J ROWS THAT MEET THE FOLLOWING RESTICTIOMS
del+)+17¢I+ 45 0MmaxIMuM OF (I 1D +I2 JLE.20000

WHERE IZ 1= THE NUMEER OF INTERFOLATED DUTPUT COLUMMNS cI2=0

IF =FLIME FOLYMOMIALS ARE DOUTFUT}. THIS REFRESENTS THE
EOUIVALEMT AF A Bf BY &7 BRID LIMIT WHEN IZ=4+], IF
FRE-DETERMINETD FOLYNOMIAL COEFFICIENTS ARE IMFUTs THE

INTERFOLATION FHASE RERUIRES THAT:

al

Jel+z+I2.LE.20000,

INFPUTs COEFFICIENT FAND INTERFOLARTED FILES ARE ALL
STAMDARD FOPMART FILES. THE INFUT FILE MUsST HAasE MZ2=1 (=eE
AFFENDIX HY ANDs OBVIOUSLYs THE INTERFDOLATED FILE WILL ALSO
HAYE MZ2=1 WITH THE PBM vARIAELE =ET 1O "IFPLIME-IMT". THE
COEFFICIENT FILE WILL HARVYE HNZ=16 AnD PEM="IPLNHCOEFFes ™,
AL=0s THE COEFFICIENT FILE WILL HAYE MCOL By MREOW pATA EVEN
THOowsH MCOL-1 By MHEOW-1 COEFFICIENT ZETS ARE EMFLOYED “FIRST
CoEFFICIENT oF MCOL o MHEOW cooRODIMATES ARE FLAGSED!? AND THE
Y WALUE OF EACH ROW RECORD CONTAIMNS THE A/ACTUAL VALUE
REGARDLESS OF DY ZETTING.

OFTIoNALLYS THE -DIRECTIDNHL"DEHIVHTI'.-"E AND SECOMND
VERTICAL LERIVATIVE CAN EES SENERATED AS THE INTERFOLATED
OUTFUIT. THEZE ARE RESFECTIVELY LDEFINED AS:

ol (39 + G

AND )
otu (24, D
Dar o x* o y*
HHERE U I3 THE EBICUEIC SFLINE CDEFFICIENTSE. MoTE THAT FOR
SECOND DERIVATIVE DUTFUT LINEAR SEGSMENTS WILL RESLULT. To
OETARIN =MOOTH SECOND DERIVATIVE FLOTS RE—SFLINE AN

INTERFOLARTE WITH A SECOND FRASZS.
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ExecuTian oOF ZSPLM2D.

SFLMNZD 1= EXECUTED EY:
RUH ZPLMHEZDL2323:724]

THE FROGRAM RESFOMDS EY RERUESTING?
ENTER IMFUT FILE MAME.EXT:

IF SFLIME COEFFICIENTE HEED TO EE DETERMINED THE UUSER ENTERS
THE AFFROFRIATE FILE MNAME. Ir "EXIT" 1= ENTERED THE ROUTINE
STOFS EXECUTION. HMOTE THAT IF A V.E<TEMsSION" IS OMITTED:»
".DAT" E<¥TENZIOM IZ ASSUMED FOR ALL FILE MAME RERPUESTS. IF
SFLIME COEFFICIEMNTS ARE ALREADY DETERMINED EMTER & EBLANK
LIME. THE FROGRAM THEN RESPONDSs IN BOTH CASESY WITH

ENTER COEFFICIENT FILE MAME.EXT:

IF THE IMEUT FILE NAME I= ELRANKY THEHM (2] MAME MUET EE

EMTERED. IF THE INFLUT FILE HEME IS MOT BLANK AMD IT IZ
DEZIRED TO ZARLVE THE SFLINE COEFFICIEMTSY THERM A MNAME 1=
ENTERED. biHEM COEFFICIENTE ARE =ZAVEDY THE FROGRAM ZTARARTES

OVER MANLD ASKE FOR /A MEW INMFUT FILE.

MHEN COEFFICIENTS ARE INFUT OR MOT SALYED THE FROGRAM
FROCEED= TO THE IMTERFOLATION FHASE /AMD MARKES THE FOLLOWING
REPUEST FOR INTERPOLATED OUTFUT FILE NAMES

EMTER INTERFOLATED FILE NAME.EXT:

IF NO FILE NAME IZ ENTEREDY THE FROGRAM STARTS OVER. AFTER
THE MAME IZ EMTERED A RERUEST FOR INTERFOLATION FRCOTORE IS
ASKED FOR EY:

EMTER FRRAMETERS:
THE UZER RESFOMDE WITHS
LLPARME =ZELECTED NAMELIST FPARAMETER VALLUES %

AFTER THE DOUTFUT FILE 13 SEMERATED THE ROUTINE STARTS OFYER.

INTERFOLATIOM FARAMETERS.

FOR =ZIMFLE SUEDIVISION BOF SRID CELLSS
IDELM=yy IDELY= INTESRAL FR&ECTIONAL FRARTS THAT THE
RESFECTIWVE % AaND 7 RAXIZ OF EACH GRID CELL ARE TO EE

SUEDIVIDED. [ME OF EDTH MUST EBE SRERTER THAM ZERO.
IFr ONE FARAMETER IS LESZ THARM OR EFUAL TO ZERO IT
: IS RSSISHED THE ALIYE OF THE OTHER FRRAMETER.
THI= METHOD IS MOST FREBUJENTLY LISED FOR  "sSMOOTHIMG" OF
GRIDS FOR CONTOURIMG.



CoMnTOURIMNG SvYSTEM. FPase 17
User pE=crRIFPTION OF SFLHMHZD

ForR SEMERATION OF AM ERUALLY SFAZED SRID FROM SFLINE
COEFFICIEMNTSS

ADEL=s NYDEL= pResFECTIVE X AND Y INTERVAL OF GRID
SFACING., IF OME FARAMETER IS LESS THAN OR ERUAL TO
ZERO IT 15 ASSIGNED THE VALWE OF THE OTHER
FARAMETER.

#OFF=y»YO0FF= mEzFECTIVE A AND Y OFFSETS ALSEBERAICALLY
ADDED TO THE "HEO"» "YO" FARAMETERE OF THE IMFUT
TATA OR COEFFICIENMT FILE {SEE AFFENDI X HY .

TeFmruLT: =AOFF=YOFF=10,
MHCOLO=s HROWO= MUMEER OF OUTFUT COLUMME AND ROWS OF MEWS
IMTERFOLATED SRID.

IF AMY FORTIOM OF THE NEW SRID COORDINATES LAY OUTSITDE THE
oL SRID  SYSTEM AUTOMATIC FLASSING OF EMPTY CELLS
OCZZRE YI.E. MO EXTRAFOLATION) . It 1= FOSSIELE TO
GEMERATE AN OQUTFUT SRID COMFLETELY FLAGSED IF FOOR
YALUES ARE SELECTED.

For OETAINING DERIVATIVE OUTFUT IN EITHER aF THE AROI'E
MODESS

IDER.LT.0 FOR DIRECTIONAL*FIRST DERIVATIVE
ITER.GT.0 FOR =ZECOMD VERTICAL DERIVATIWVE
ITER.EZ. 0 SDEFAULT!) FOR MORMAL INTERFOLATIOM.



COMTOURINME ZvSTEM. PRrse 13
Ulzep peE=zceIrTIONM OF ZPLMED

ExAMFLE=S.
Fisure 4 =HOME A TYFPICAL COMTOUR MAF OF AM "OMEMOOTHED

GRID. Tao QeTARIM A SHOOTHER FLOT CUNDERLIMED ARE IUZER
EMTRIE=S) !

LREUM CEPLHED 2R, 724]

EMTER IMFUT FILE HMAME.EXT:LY

EMTER COEFFICIEMT FILE HMAME.EXT:
EMTER INMTERPOLATED FILE HAME.EXT:H
EMTER FARAMETERZ:

LRPAEME IDEL =442

EMTEE IMFPUT FILE MAME.EXT:ESIT
=TOFR

EMD OF EXECUTION
CPU TIME: Z.40 ELAPSED TIME: 39.25
EXIT

THE RECOMTOURED RESULT IS SHOWM I FIGURE S. TvFICALLY S
SUEDIVIDINS SRID ELOCHKE v 4 FRODUCES AN ADERUATE COMTOUR
MAF . OcoasiomAaLLyy A & TO 8 SUEDIVISION FRZTOR I= HEEDED
FOR EXTREMELY ROLSH DATA ZETE.

For THE =ZECOMD EXAMFLE THE ZAME DATHA SET IS IMNFLUTS THE
COEFFICIENTS ZAED ARD AN ERLARL SRID SUE-RREAR IS SEMERATED
=

CMOTES ORISIMAL DATA HAS &9 coudMus B 17 rOWMsE AT 2000 OMIT
IMTERIFALS) o

.BUM_SPLHED 333 T34]

EMTER IMPUT FILE HAME.EXT:LY

EMTER COEFFICIENT FILE MAME.EXT:LYCOEF

EMTEF IMFPUT FILE MAME.EXT: -

EMTER COEFFICIEMT FILE MAME.EXT:LYCOEF

EMTER IMTERPOLATED FILE MAME.EXT:E

EMTEF FAFAMETERS:

LEFARMT HDEL=S00, “0FF=322710, HCOLO=2 10,
YOEL==5 00 HREOWO=2 0 &

EMTER IMFUT FILE HAME.EXT:EXIT

ZTOP

EHD OF EXECUTION
CFPU TIME: 2.24 (ELAFIED TIME: 1:13.12
EXIT

Fisumre & sHOME A COMTOUR FLOT OF THE INTERFOLATED SRID.
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Pase 20
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COMTOURIMNG ZvETEM. Fase 21

Uzer peEzcRIFTION OF ZPLMZD

NEZD . 4 4 . . s " z "

: - :

L0 YALLEY HAM OIRITIZED @IAVITY
EWATLE 2 INTERROLATED #RID

Fisure ©. UCONTOUR MAF OF ERUAL SFACED SUETAREA.



s

]
o

CONTOURIMG ZYSTEM. FAasE

Uzer pEzcrIFfTION OF ZPLMZX

PDENERAL

EPLMZY 1= A ROUTIME TO DETERMINE SPLINE COEFFICIENTS
FOR LARSE TWO DIMENMSIONAL RECTANSULAR GRIDS OF UF To S00
ROWE EY SO0 CcOoLumMMs. THI= 1= AN IMPROWVED FALOGORITHM ERSED
UFOM THE ORIsIiMAL  FROSRAM BIGGRID (AnpeEr=oMs 13971) WHICH
OYERLAYS INTERMEDIRTE RESULTS ON  TDISH. OFerpmTION OF THE
PROGRAM IS MEARLY IDENTICAL TO JXPLMZX EXCEFT INTERFOLATION
1S WMOT FROWIDED. IF 1nTERFOLATION 1= DEsIREDy SPLMED cAM BE
EXECUTED WITH SFLINE COEFFICIENTS GENERATED EBEY THIS FROGRAM
AS INFUT.

PRID IMFUT FAND SPLINE COEFFICIENT OUTFUT ARE M
STANDARD TwWO DIMEMZIONAL FOPM. THREE SERUJENTIAL WORK FILES
ARE RERUIRED OF FAPPROXIMATELY THE SAME SIZE /A5  THE  INFUT
FILE. THE DISK NAMES OF THEZE FILEE mARE LPZ991.THMP.
LPE292,.TMF anp LFE233.TMP. THEY ®ARE DELETED UFOM HORMAL
TEPMIMATION OF THE JOE. THE SI1ZE OF THE OUTFUT COEFFICIENT
FILE MWILL EE APFROXIMATELY 1% TIMES THE INFUT FILE.
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CONTOURIMNS SYSTEM.
UUser pEscRIFPTION OF ZPLNZX
Execurian oF SPLHZX
SPLN2Y 1= EXECUTED EYS
FUH SPLH2X[233.724]
THE FROSHAM RESFONDS EY RERUESTINGSS
EMTER IMPUUT FILE HAME.EXT:
A HNON-ELAME MAME MUST EE EMTERED. IF THE FIELD I3 ELANK A
RE-RERIJEST I= HMADE. ToO ExIT FrROM ZFLHZY emTer “"EXIT". IF
THE IMFUT FILE AFFERRS TO EE ACCEFTRELESs & RERIUEST FOR THE
MAME OF THE SPLINE COEFFICIENT FILE IS MADE:S

EMTER COEFFICIENT FILE MAME.EXT:

AFTER THE COEFFICIENT FILE HAS EEEN HWRITTEN THE FROGRAM
REZTARTE AMND RERUESTS A NEW INFWUT FILE.

BeEcAlsE OF THE SIMFLICITY OF EXECUTIOM AND SIMILARITIES
To IPLMHEZDYy MO ExXAMFLES ARE FRESENTED.



COMTOURIMNG SYSTEM. Frse &4

FEFEREMNCES.
AnMDERzOMy Wl Los 1971y HArFFPLICRTION OF EICUEBIC SFPLINE
FUMCTIOMS TO TWO-DIMENSIOMAL GRIDDED DRTASMNAaTIONAL

TecHMICcAL InMFORMATION ZERVICE REFORT FPE-203579s 27F.



n
i

COMTOURIMNG SYSTEM. FPasE

APFPEMDIX H.
ZTANDRRD FILE.

THE ESTARELISHED ONE DOR TwWO DIMEMNSIONAL FILE FACILITARTES
DATA LIMHASE EETWEEM COMMONLY UZED FROGRAMS. T CONSISTES OF
THO EARSIC FARTE? 1) A HERDER RECORD FPROVIDING COMTROL
PARAMETERS RAMNDy OPTIONALLYY A FOLLOWING RECORD OF COLWMM
COORDIMATES AMD & THE FROFILE OR GRID IATR. FEECORDING MODE
1= FORTRAM “BIMARY”.
A. HeEsper rReECORD 22 WORDE LOMG)
In: 70 AXCII cHARACTERS OF IDENTIFICATION (14 WORDS) .
PiaM: 10 RECII CHRRACTERS arF CREATIOM FROSRAM
IDENTIFICATION (2 WORDS).
MCOL: mHUMEER OF COLUMMSE OF DATA YIMTESER: 1 WORD) .
MREOW: HMUMEER OF ROWS OF DATA LINTESERs 1| WORD). Far
OMNE DIMENSIOMAL DATAS  =ET 7o 1.

HZ: HUMEER OF WDORDE FER DATA ELEMEMT C(IMTESERS 1
HORD) . Faor SINGLE FRECISION' SIMNGLE VALUED DRTR
use l« DOUELE FRECISION OR COMFLEX USE s DOUWELE
FRECISION COMFLEX USE 43 ... ETC.

#“0% FO=I1TIOM OF FIRST COLUWMM OF DATA (REALs 1 WORDY .

s ERUAL SFPACIMG INTERUAL OF COLUMNE “ReEfALs 1| wolrD) .
IFr eEpuRL TO ZEROs THEHM COORDINATE FOR ERCH COLLUMN
1S IN THE DATA RECORDS OTHERMWIZE THE FOLLOWING

RECORD CONSISTSE OF DATH.

YO rFO=I1TION OF FIRST ROW LREALs 1 worD).

IY: EPURL SFACING INTERWVAL OF ROWE (REALs 1 warmd. IF
ERUAL  TO ZEROs THE THE COORDINATE FOR EACH ROW IS
THE FIRET WORD OF ERCH DATAR RECORD ROW.

B. CoLumMN COORDINATE RECORDs FRESEMT anLy IF ¥ OoF HEARDER
RECORD ERUAL TO ZERD. FeECcORD consis=Ts aF NCOL eeal
HMORDE SFECIFYING THE COORDINARTES OF EACH DARTA
COLLIMH, MasT FROGRAME RERUIRE THE COORDIMARTES TO
EE IN MOMOTONIC ORDER.

C. DaTta PECORD. EACH DATA FRECORD CONTARINS ONE  ROW OF
REAL DRTA ITEMS, THE TOTAL RECORD LENGTH 1z MNZOL
TIMES NZ FPLUS 1| WORDE. THE FIRST WORD COMTRIMS THE

ROW —OaRDIMATE IF DY zera. WiHen DY MOT ZEROS THE
FIRET WORD IS IGNORED. WHEN SPECIFIEDs THE ROW
COORDINATES SHOWLD EE IM MONOTONIC SERUENCE. Mawny

FROSRAMS ARCCEFT INCOMFLETE DATA WHERE THE MISSING
DATA IS FLASSED EY THE MAXIMUM @ FLOATING POINT
WNIUMEER YOCTAL 2V rrrrrererds



CONTOURING ZYSTEM. Pase 26
AFFEMDI® H. “TANDRARD FILE.

In seneERALY 170 FOR THIZ= STANDARRD FILE CAN EE STATED IN
FORTRAN Aas:
DIMEMIION SCIZs IXs IV s IDC1A0 o PEM(2) s XCIXD oY CIYD

FEAD or WRITE <..> IDsPGMsHCOLsHROWsMNZs XOs DKs YO DY
IF <Dx.ER.0.» EEAD or WRITE <..» <ACIdsI=1.NCOLD
IF <DY.NE.O.> 50 TO 15

ng 10 JI=1«MrOW

10 FERD or MRITEC..? YOy (oK Iv. D sk=1sNZ3 s I=1NCOL>
=0 TO 20

15 00 19 Jd=1«HFOW

13 FEARD agr MRITE <..3 DUMs S5 CKs Is D sKE=1aHME) s I=1NCOLD

20 COMTINUE

THE REOME IS A SIMFLISTIC EXAMFPLE AND SENERAL USAGE I= HOT
HRRRANTED HNOR ZUSSESTED. IT IS ONLY FROVIDED AR:E /A SUIDE.



COMTOURIMG ZYSTEM. FrRcE

OO0 O0O 000

LI s T ot B N e N I Y ]

)

)

AFFENDIX E.
Listins oF FrROSRAM CONTUR
FROGEAM CONTLR
GENERAL CONTOURING PROGRAM

DEVELOFED AND CODED EY..
SERALD IAM EVENDEN
. Z. GEOLOGICAL SURVEY
LENYER FEDERAL CENTER
DEMVERs COLORARDO S0225

DIMENZION WORK C100002
VERSION IW-E

NOTE.. THIZ PROGRAM COMTAINE SEVERAL NOM-ANSI FORTRAN
STATEMENTS. ALTHOWSH SEVERAL OF THESE CONSTRUCTS
MAY EE AVAILAELE ON OTHER COMPUTER SYESTEME CARE MUST
BE EXERCISED IM THE TRANEZPORTATION OF THIZ FROGRAM.

A WARRANTEE ON FROFPER FUNCTIOMING OF THIE
PROGRAM IT HEITHER IMPLIED MOR EXFRESZED.

DOUELE FRECIZION TITLEL»TITLEZs TITLEZsFMTXsFMTY
NAMELIET ~PARRME/

1 MCVAL s CPMIMNs CMAXs HEECs DEVAL « KECALE YSCALE

2 sACMALs GRADIs IPLOTR,NCHARS SIZEs IDASHE
3 s SIZELsMCHARX s MCHARY s ZIZEXs SIZEY s ADELX s ADELY s

4 PLLHEsPLLY s LINTRsLINTY

COMMON <SEXY S

1 "TITLEL1«Fa»TITLE2C2) s TITLEZ (2D s FMTX (22 s FMTY (2 »
2 RRUEP A YW IS s KNP D 2 YF 4y IFLOTR SIZEL s MCHARY s MCHARY s
3 BIZEX.EIZEYYADELNs ADELY s FLLXs PLLY s LINTXs LINTY »
4 KECHLESWECALE» XHEZCAL s YYECAL

cOMMON ~CONCOM- NCOL s MROW s EMINs BMAX,

1 GRADGFLGs T IEs TIEs TIST s IJEISFRIME S I.J4s CONT s
2 FLTMAX LMULT (-2 s IDASHSSLINET

LOSICAL FRIME

COMMOM-COMNTRC. CHMIMNCMAX, DCVAL » NCVYAL s NEECs GRADI
DOUELE FRECISION COMAME«FMNAMEsFMTC (2) » BELAMK
DIMEMZION DUMDLIM C&n -

EQUINVALENCE <DiIMDUM <1 « CONAMED » <DLIMDUM (4D » FNAMED
LOSICAL HOMORE

DIMENSION ACAAL 10000

EQUIVALEMCE cACVAL (1Y MORK €132

DATA NWORK-10000.7

LATA DUMDUM-c+0. -~

DATA EBELAMNK.~” L

i
=~J



COMTOURIMG ZvSTEM. FPrase

()]
[xx]

HFreEMDI> B, ListIims oF COMTUR.

Crioy

)

L

Lo I W

DATA ICMIs IFILE-Ss 10~
SET COMMAMD FILE MAME.

10 TYPE 20
2 FORMAT < 7« &

RCCEFT 20 COMAME
20 FORMAT CAL 00

IF YCOMAME.ER. "E=IT T ETOP

OFEN CUHIT=ICHMDs MODE="AZCII s ACCESS="ZEMIN"»

1 FILE=COMAME: DEVICE="DZK "2

MWEREZ=HWUOREK

GET COMTROL

IMPUT DATA FILE HAME AMD FORMATE.

40 CALL HERD= CFMAMEs TITLESs TITLESFMTCe FMTH s FMTY s ICHMDs I
IF CI.ME.O» 30 TO 240

GET MUMERIC COMTROL “ALUEZ.
READ CICMDs PRARMEZ s EMDI=2200
IF <HEZEC.LT. 0 MHIZEC=D
IF 5RADILLT.0O.) GREADI=O.
IF CHCHAR.LT. 00 HOHAR=D
IF <2IZELLT.0.2 ZIZE=0N.

ETART CHECK-0OUT.
COMTOUR YWALUEE. ..
IF "MCWAL.GT.0.» 0 7O 7O

INCRIMEMTAL COMTOURE MODE.

HCWARL=1

IF CDCWAL.GT.0.x B8O TO &0

IF CFHAME.EQ.EBLAMEX 20 TO 40

TYPE S0
S0 FORMAT ¢ XDICVAL LESE THAW OF EQUAL TO ZEROC:
S0 TO 40
1 IXAD=1

0 70O 110

(x4

EPECIFIED COMTOURE MODE.
vO0 OIF CMCOWAL.EG.1X S0 TO 104

CHECK AZCENDEMCY.
DO 20 I=2«HOWYAL
IF CWORK CI . 5T.WORK CI-12> o0 TO =0
TYFE 20 .
S0 FORMAT «7 XHOM-AZCEMDIMG ZPECIFIED CONTOURS >
G0 TO 40
S0 COMTIMUE
100 ISAD=HCYRL+1

ALL THART CAN BE DOME WITHOUT LOOKIMS AT DATA FILE.

OFEM FILE AMD FRELIM CHELCK.



COMTOURIMNS ZYvETEM.
ArFreMDI> EBE. LIiz=TIinGg oF COMTUR.

110 HUEREZ=HUKREZ-HCVYAL
IF (FMAME.ER.EBELAHE} O TO 40
CALL OFEMCK CIFILEsFHAME«=0sYOs DEL=« DELY s
1 WORE CIEADY s HWERES s TGRLIARTD
IF <MCOL.EG. 0> 0 TO 40

C

C  ELICE UFP CORE
IF <IaURD.ER.Z 50 7O 150
HEOWT=3+ (HWEREZ-HCOLY < CSeMCOL+40
IF HROWT.GE.Z2» 0O TO 140

120 TYFE 130
130 FORMAT ¢ IMZUFFICIENT MEMORY "D
=0 7O =10

Lo}

140 IDAD=I-AD+MHCOL
IYAD=HLMORK-HREOWUT+1
IFAD=IDARD+HREONT «HCOL
50 TO 10

150 HREOWT=4+MUERELZ.S (1 ZeMIOLD
IF (MROWT.LT.2» GO TO 120
E=MHREOWTeHCOL
IDAD=T =HD+E
IYAD=HWORK-kE+1
IFAL=IDAL+K

o

O =0 FAR: =ZCALE AND AMHOTHTE
120 CALL SEXUAL I
IF “I.HE. G =0 TO 210
IF <IaUAD.ER.Z» GO TO 200
E=1ARAD+HCOL-1
IF YDELx.ME.O.» 30 TO 120
0 170 I=IHRIsE
170 WORE CI2=WORE CI3 «xxEZ0ARL
=0 TO =00
Al=x0ex=5CH0
DEL#=DELxex=3CHL
DO 120 I=IxADs K
WORE cIx==0
wO=+<0+LEL=

—
[nx]
Deec

—
%4

n
Lo}
Lomed)

HFARZE= (HEOW+MREOWNT =20 < CHEOWT =13
JREE=1+MEOW-MREOWT - CHFAZZ 20 « CHREOWT =12

CRLL TETCOMCFMTCs Z1ZE s HMOCHARD

CALL COMTTR CWORK CITEADD « WORE CIYADY « WORK CITHIG »

1 WORK CIFARLY o WORK s MEDWT « MCOL s S 20R0L VY ECAL BFLIGS
2 YOeVYIZCOAL DELY Y'Y ECALS IRUAD s HFAZE JFEZ. IFILED

CLOZE FLOT
CHLL EMDFLT <0

Ly M}

[ ]

CLOZE DATH FILE



COMNTOURIMG ZY=STEM. FAase 20
AFFreEMDI> B. LisTIins oF COMTUR.

210 CLOZEJIMIT=IFILE:
S0 70 40

C  COMMAMD FILE ENMD
220 TYPE 220
220 FORMAT < %0DD EOF OM CcOMMARMD FILE >
240 CLOZE CUNHIT=ICMD:
0 TO 10
EMD



ConMTOURIMG TvETEM,. Fase 21
ArFFEMDI= E. LIizTIins oF COMTUE.

SUEROUTIME HEADE cFMAMEs T1s T2s FMTAs FMTEs FMTC,
1 IFILEsIER

ZET FIRET 4 LINEZ OF COMTROL DATH.

[ ]

IMPLICIT DOUELE PRECIZIDMN (A-Hs0-23

DIMEMZION T102aTS030 «FMTRZY s FMTER OS2 s FMTC E20 « ETREL 032

b

FERDCIFILE« 10« EMI=20> FMNAME
10 FORMAT <=R102
FEARDCIFILEs 10«EMD=202 ZTRL
CALL UPDTE<T1sZTRL =D
FEARDCIFILE«10«EMHD=202 TTRL
CALL UPDTE TS ZTRL =D
FERDCIFILES 1 0«EMD=202 =ZTRL
CALL UPOTECFMTARs ZTRLs 2
CAHLL UWFPDTE FMTEZTRL (20 « 22
CALL URPDTE FMTCs ZTRL (SH s 22
IER=0
50 70 =0 .
2 IER=1
30 RETURHN
EHD



COMTOURIMG ZvITEM.
ArFeEMDI> EBE. LIiszTtIins oF COMTUER,

D Bw B w]

SUEROUTIME UPDTE cFs By M)

UPDATE A IF B HOM-ELHHK

10

=41]
20

410

DOUELE FRECIZIOM HO1>«E 12 s ELAMK

DATH EBLAME - v

DO 10 I=1+H

IF ¢EcIX» .MHE.ELAMKX 50 7O 20
COHT IMUE

50 7O 40

g =0 I=1+H

AoIa=RdIn

FETUREN

END

£

m



W
I
]
m
(1Y ]
(1Y

COMTOURIMS SvSTEM.
AFFEMTI* E. LIi=Tims oOF COMTUR.

SUEBROUTIME OFEMCE CIFILEs FMAMEs A0+ %0s DELXs DEL' s
1 HDATH> HWORK s IRJAD

IMITIALIZE GRID IMPUT FILE.

D B B

DOUELE PRECIZION FHAMEs DLMMY
DIMEMZION *DATA 1

DOUELE FRECIZION TITLE1sTITLEZs TITLEZ:FHTH:FMTY
COMMON -~ SEHY.”

TITLEL 72 s TITLEZ <23 s TITLER (22 s FMTH (20 s FMTY 120 s

M EED £ WY 2D s MP 043 5 VP 143« IPLOTR 3IZEL» NCHARK s MCHARY »

1
2 HH
3

EIZEE T IZEY s ALEL S s ATEL Y s PLLE s PLLY s LINTH A LINTY »
HECALE s YECALE s SHECAL WYY ZCAL

cOmMmMOr ~CcOHCOM. HCOLs HEOMs EMIN« EMAS

1 GRADCGFLGA I dZa I JEs T dZT e I JETaFRIME s I 03 e COMT s

2 FLTHMAMLMUOLT 030 « IDASHSSLINMET

NCOL=10
IPAZE=0]
10 OFERYUNIT=IFILEDEYICE="D0ZK "+ MODE="BIMARY "«
1 ACCEZZ="ZERIN" « FILE=FMAME)
IF YIPRZZ.EGQ.O0x 30 TO S0
READCIFILE:
IF <DEL<.ER.0.» RERDCIFILED
RETLIREM
[

20 IPAzs=1
READCIFILEEMD=20) TITLEL s DLMMY s HCOL « MEDOW
1 IGUAD =0 DELX YO« DELY
IF cHCOL.LT.Z. O HEOM.LT.Z» G0 TO 1140
IF CIQUAD.EQ. 2. AMD.DEL-.EQ. 0. . AND. IELY . ER. 0.
1 50 TO =0
IF cIodAD.ME. 1> 50 TO 1320
IF “DELA.ME.Q.» =0 TO 20
IF «HCOL.ET.HUWORE? =0 7O 150
READCIFILESEND=90) (HDATACI» « I=1.HCOL?
A 1D =HDARTARL:
e 2y =H=IRTHR CHCOLY
50 7O 40
30 HEalr=3H0
we 2 =0+ (HCOL-12 +DEL S
40 IF <DELY.ME.Q.> 50 TO S0
CALL SYREADCIFILE Y'Y« HEOL:
IF CHROWM.LT.Z» 30 7O 110
=0 TO &0
S0 Yy lir=v .
VY CEs =0+ CHEOW-10 «DELY
a0 IF “DEL=.HE.O...AMD.DELY.ME. 0.> RETUEHN
YO CLOZEUMIT=IFILEY
=0 TO 10
S0 I=MCOLeZ
IF CILET.HWORKDY =0 TO 150
FERD <IFILEX
CALL SYREADCIFILEs &Ee VYo WDATAHS I



CONTOURIMNG ZVvETEM. Paszge 3¢

HFFeMDI» B. Lizvins oF COMTUR.

IF «<MREOW.LT.Z» =0 7O 110
=20 7070

S0 TYFE 100

100 FORMAT < XEMD OF FILE WHILE FROCESEING HERDER”
=0 7O 170

110 TYFE 120

120 FORMAT <7 XHO. REOWE OR COLUMME LESE THAM 373
=0 7O 170

120 TYFE 140

140 FORMAT ¢ XHO. 2 ARGUMENTE GREATER THAM 170
0 7O 170

150 TYFE 10

150 FORMAT ¢ %CORE EYCEEDED FOR X OF ROW WALUEZ )

170 CLOZECUHIT=IFILE>
HZOL=0
RETUUEM
END
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COMTOURIMG SvETEM. F
AFFEMEI~ E. Liztins aoFr COMTUR.

SUEROUTIME #YREAD CIFILEs %Rs ¥R s WORK s NCOLEY

ECAME GUADRILATERAL GRID FOR ==Y FAMGE

DR

DIMEMEION #Rd22 o 7R 2y » WOREK CHCOL S

cOMMOM ~COMCOM- HCOL s HEOW EMIMHs EMAES

1 GEADsGFLGy T 1S TJE TIEI s TJEI»FRIME I 13 COMT s
2 FLTMASsLMULT C-3202 s IDAZHESLIMET

IMITIALIZE
HREOW=1
READCIFILE EMD=F 03  DUMMY « WORK
AMIN=FLTMAX
YMIM=FLTMA
sMAH==-FLTMAX
YHMAE=MMAR

D WD)

~ =CAM LOOF

13 HROW=HEOW+1
IF <WORK(I+2» JER.GFLEY =0 TO SO
00 S0 I=1«MCOLZs2
IF iRk cI» LE.=MARY 30 TO 20
AMAE=L0RK (I
0 7O =0

2o IF <WORECI».BE.=MIMy 30 TO =34
AMIM=WOREK (12

20 IF <WORECI+1».GE.YMINY 20 7O 40
YMIM=LORK CI+10
=0 1O =0

40 IF CWORECI+13.LE.YMAXY 30 TO S0
YMAX=MORE CI+10

S0 COHMTIMUE

C
FEADCIFILEs EMD=&dr DUMMY» WOREK
=0 7O 10

-

0 HEC1y=xMIN
“RE 2y =EMAR
VRO =YMIN
YR 2 =YMAR

O

70 RETURN
END



CONTOURIMS SVvETEM.
HFFEMDI> E. LiztIims oF CONMTUR.
éUERUUTIHE YREAD CIFILE s VR« HROL

C  ECAME ZPECIFIED ROW GRID
DIMEMZION YR (2

MEOW=10
READCIFILEsEMD=20) YR 12

o]

10 MROW=HFEOW+1
FEADCIFILESsEHD=20> A
¥YRZ=A
O 7O 1d

2t FETURH
EHD

i



COMNTOLRIMNG SVvETEM.
ArreMDpIx= E. LIiIsTIins oF COMTUE.

ZUBROUTIME COORDA (X«
DIMEMZION ¥ 000 o OO0 00

- ESTRELIEH LDCAL # AMD Y ADDREZZES
FRETLIEHM

ENTEY CODORID I s ds&EWs W2

wN=R T

R O

RETUREN

EMII



COoMTOURING ZvETEM.
ArFeEMDI: E. LIistIins oF COMTUR.

L}

EUEBROUTIME COORBA CHs e MCOLD

QUADREILATERAL COORDIMNATES
DIMEMZTIOMN W ofs O ey 00l
RETUFM :

EMTREY COORDZCTx o sEhs v
E=deMCDOL + 1

EATES N

W=t kD

FETLIREH

EHD



CONTOURIMNG ZvETEM.
AFFEMD I E. Lizstins oF COMTUE.

O,

Dl

Lo

ZUBROUTIMNE =ExURL CIERD

LGEMERAL ZETUF OF COMTOUR MICETIEE.

DOUELE PRECIZION TITLELsTITLEZs TITLEZsFMTHsFMTY

COMMOM < ZESY
TITLElf

ORI K

: l':I:HLE b | _I-.HLE » l"vv':l-_-l_'HL L4 l l ~:.l_rHL

IF (ZIZEA.LT.0.0 ZIZE=R=0.
IF <ZIZEY.LT.0.3 ZIZEY=0.
IF CHOHAR#X.LT. 02 HIOHRR=E=D
IF SHICHARY.LT. 0 HOHARY=D
IF ¢ADELHE.LT. 0. ADEL=E=0,
IF “ADELY.LT..» ADELY=0.
IF CLINTH.LT. 02 LINTH=0
IF CLIMTY.LT.O0x LINTY=0
IF ¢ZIZEL.LT.0.3 ZIZEL=0.
SIZELE=1.5¢%12EL

MARGIN FERQUIREMENT ZETUP.

IF CEIZEX.GT. 0. ANDCHCHARXK.GT. 00 50 TO 10

MCHARR=(
EIZExR=0.

10 IF <ZIZEY.ST.0..AMD.NCHARY.GT. 0> 50 TO 29

HCHARY=D0
EIZEY=0.
20 IF JFLLX.LE.D.>» 30 TO 20
WP CE =FLLY
>0 TO <40
HE S =CNCHARY + 0. 22 «ZTZEY
IF ¢PLLY.LE.0.3 50 TO S0
YR O3 =PLLY
=0 7O &0
TR O3y =iHCHARS+ 1. 63 «ZIZER+4, 02 IZELE

£ 0
I

(&
=

DA=nE 2y =mr 12
D= 2 =Y (10
CALL FLTZET CIPLOTR WP 42 s WP O 9 00

0
L}

CHECK SCALIMG
IF (XSCALE.LE. 0.3 G0 TO 70
IF (YVECALE.LE. 0.3 YSCALE=XICALE
50 TO &0 .
70 IF (YICALE.LE.0.» 50 70 20
HICALE=YECALE
SCAL=SIGH (1. HICALE s DX
YYECAL=ZIGM ¢ 1. Y TCALE s I

FIXED =ZALIMS.
HMP I =AES (e S TITALY
NP I3 =RES COYVeY Y SOALY

..TITLE:f:“-TITLEEfjW-FNT?fE)-FMTHfﬁﬁ.
HACZ a2 aBP Cd o WP (A2 2 IPLOTR» SIZEL s MCHARE s HTHARY »
ZIZER+ZIZEY s RDEL ’HBELHFLL. sPLLY sLINT e LIMTY o



ConTOURING IZY=TEM. Pase 40

ArreNDIx E. LIsTIinGg OF CONTUE.

AP (O =HP 1) +4P (3 +.S01 eI IZEX
YR =YRODHYP I+, 501 e312EY
20 TO 120
C
C RELATIYE ZCALIMNGs ER. XHEICAL=YYSCAL=0,

90 KFC3H)=AMINL (4P a4 s 10,00
YPCAY=AMIML VP Cda 23,0
AP 1 =HP id40 —HP C20 -, 301631 ZEN
YPila=YPidr=-YP {30 -, S01eZIZEY
IF CHPCLY (GT. 0, AND.YPCLY J5T.0.2 B0 TO 110
TYPE 140

100 FORMATC- =MARGIN REQAUIRES ALL PLOT AREAR‘?
IEE=2
50 7O 140

110 #AZCAL=XF oy <Dk
YYECAL=YR 1 oD%
AEZCAL=ZIGN vAMINL (ABS {MEASCAL) s ABS CYYICALD 3 9 XHSCALY
1\ICHL-~IhN-ﬂ?‘“HL-fr<FHL>
AP 1 =ABE (Dxex AL
YP (12 =AEZ (DY eYYICALY

C IMITIAL LAEELING SCALE CALL
120 CALL ECALE CERs WY X YFeds TERD
IF CIER.ME. O 30 TO 140

4?"

[}

FLOT LABELZE.
IF <SIZEL.LE.0O.> =0 7O 130
CALL CHARCEIZELESIZELESTITLEZ 30y 29 ZIZEL 0.5 0,50.0
YT=2IZELE+ZIZELE
CHLL CHARCEIZELEsYTsTITLEZ2s 302 SIZELs 0.+ 0.5 0.2
YT=YT+Z1ZELE
CALL CHARCEIZELEsYTs TITLEL1 s V0s 32 ZTIZELs O s 0. 10,2

)

Y

- PLOT AXIE.

130 CALL HAXKIZ (ke WY s XFPyADELE s LINT s SIZER s FMT X MCHARYD
CALL YARXITEZ Y e mxs YRsADELY s LINTY s SIZEY s FMTY s NCHARY?
CALL HEATLHM

D B}

RESCHLE FLOTTER FOR GRID.
WOl = (1 eENICAL

mff:ﬁ- S e EECAL

¥YC1la=yy 1l eYYICAL

WY =YY (2 Y YICAL

CALL ZCALE (xxs Y'Y« xFs¥VFPa3s IERD
140 RETURNM

END




ConTourIMs ZvITEM.
ArreEmMpI> E. LisztvIins oF COMTUR.

[

[

0

Dy

D’

o0

D B e}

Frse 41

ZUEROUTIME COMTTR e ZaF e Sy MREOM s MCOL s M8 ECHL s YYSCAL S

1 GFLGYOsDELY s IQLIARDs HFAZE JEEZ s IFILED
BRZIC IMPUT AMD TIER COMTROL

DIMEMZION =010l s ZCldeF 1020010

EATERMAL COORDs COORDE

SETUFP MODE CZOMTROL
IF <IdRD.ER.Zy 30 TO 10
CHLL COORDA WD
ITYFE=-1
IF JDELY.EQ.0 ITYFE=D
=0 7O =20

10 CARLL COORGHR e s HZOLS
ITYPE=1

FREMRIMIMG IMITIALIZATION
20 KLEDW= cHEOW-12 «HCOL
LAET=0
JE=HEOW

TIER LOOF
o0 130 IPAZE=1.MPAEE
IF CIPHEZ.VER.HPRZEY JE=JREE
IF CIPRZE.ER.L1Y GO TO 70

MOVE DOWM LAET ROW
dE=
JA=HCOL
Do =0 I=1.mMC0O0
30 2oy =2KLROW+TI
IF CITYPEY 40s40.50
G008 O =Y CHEDL
=0 TO =20
=20 D0 =0 I=1.MCOL
Al =R dELROW+I
a0 YO Ir =Y CELROW+T
0 TO =0

yo od
A

RET DRTH

20 DO 140 J=13. JE
IF CITWFEY S0+:100.110

S0 READCIFILESEMD=1320) DUMy (2000410 I=1NHCOLD
Yooda =40
YO=vO+DELY
=0 TO 140

100 RERD CIFILESEMD=1300 % ods s eZ2 000410 s I=1 s NCOLD
Yoo dr =y O A Y DAL



COMTOURIMG SvSTEM.
AFRFENDI® E. LIsTING

110

140

=0 7O 140

Frse
oF COMTUE.

FREADCIFILESEMT=1200 DM SO0+ T0 oV LI+ T s 2014100

1 I=1,HCOL>

ng 120 I=1.HCOL

kKk=J1+1

IF fZ(KkD . EQ, hFLh- 0 TO 120

LDHT I HUE
50 70 140
JE=1-1

IF CJE.LT.Z2» RETURN

LAZT=1
50 7O 150
JAd=a0+HCou

CALL COMTUR
IF CITYPEY 160s160+170

150
150

170
130
130

CAHLL COMTR (S
=0 7O 120

F+ZHoCOORDs JEX

CRLL COMTRCZ:F« 0y COORDE . JE

IF JLAZT.HE. D
COMTIHUE
RETLEN

EHMD

RETUREN

1]



CoOMTOURIMG ZYSTEM. Pase 43
ArreEMDI> B. LizTtIins oF COHTUR.

ZUEBROUTINE COMTRSGRID FLAGEs ACYAL » COORDs HREOWF)

(o]

BAZIC COMTOURING COMTROL =UEBEROSTIME.

D

<

DIMEMZION GRID 1D s FLAGE (10 s ACVAL 12 » COORD 10
COMMOH <COMTRC. CMIMs CHAX DCVYALS HCWYAL» MEEC GRADI]
CcOMMOM <COMCOM- HCOL s HEDOWs EMINs EMAS

1 GRADGFLGs TJEs IJEs TJETs TJET s FRIME s T4« CONT s

2 FLTMASsLMULT C0-30 » IDARZHZLINET

LOGICAL PRIME

L]

HEOW=MHREOWF

SET GRADIENT.
IF “MEZEC.LE.O.OR.HCWARL.ST. O 30 TO 10
BREAD= (GRADI«DICVALY eo2

[ W)

Lo B

SET FLAGEs ETC..

10 CALL ZETUPSRID.FLRAGE, Z00RD:
IF YEMIN.GE.EMAXx> 50 TO 130
IF CHZWAL.ER. O 50 TO S0

C

C FIMD LOWER LIMIT.
D0 20 I=1yMHIWAL
IF <RCYWRL CIDLLE.BMIMY 20 TO 20
II=1
=0 70 =0

20 COMTIMUE
C

C  COWMTOURIMG LOOP

30 FRIME=.TRLE.
D0 40 I=IIsMHCWAL
COMT=HCYAL 213
IF <COMT.GE.EMAXX 0 TO 150
CHLL =ETLAE

40 CALL EZCANCERID. FLAGE s ZO0ORDY
50 7O 150

EXECUTION FOR DELTA COMTOUR LEWELE.

20 IF <CHMIN.EGR. O, AMD.CMAX.EG. 0. 60 TO &0
ICONT=AMAR1 CEMIMN CMINY ~DIWAL
AME=AMINL CEMAX s TMARD
o0 10 70

&0 ICOMT=EMIMN-DICMAL
AM==EMAA~

[ B

COMTOURIMG LOOF.

FCONT=ICONT»DCWAL
IF “COMT.RE.BM=» 50 TO 150
FRIME=HZEC.ST. 0. AMD.MODCICOMT s NEECY JERL O
iF <PRIME» =0 7O 100
IF CIDAZHEY 2140430

[ B}



COMTOURIMG ZvETEM.
ArFreMpI= E. Liszvins oF COMTUR.

L

o0

1}
3

100
110

120
130
140

LIMET=1

G0 7O 140

LIMET=0

0 TO t4n

IF CIDAZHE 110. 132300120
LIMET=0

50 T3 120

LIMET=1

CHLL ZETLAE

CALL ZCAMCERIDSFLAGZ,COORD:
ICOMT=ICOMT+1

50 7O 7o

DOME WITH ELOCE

150

RETURM
ENMI

Pase 44



CouMTaurIMs
ArFEMDI> E.

L

Lo O o B I v s O s T N e O e e T T o O O '

Ty

c
C

D B (B |

TYSTEM,
Lizstirns oF COMTUR.

SUEROUTINE ZETUF <GRIDs FLAGE COORDD

IMITIALIZE FLAG AREARY.

DIMEMZION GSRIDCO-02 s FLAGE (0.0

INTESER

coMmon 20N COmn-

FLAGRE

MCOUL s MEOW s EFMIMNs BEMA=

1 GRADsGFLGs T JEs TJEs T JET s IJET S PRIMES I.04» CONT
2 FLTMAH LMULT <0323 » IDRZHZSLIMET

LOICAL FRIME

IMITIALIZATION OF ALL PARAMETERE
UHIZUE TO rOW ELOCE EEIMG COMTOURED

EYETEM OF FLAGE

CHF

BIT DEFIHITION <FOR EIT

EDSE-ZIDE 4
EDGE-ZIDE =
EDSE-ZIDE
EDE-ZILDE 1

[

=~ X N fe L3 i = o

ELOCE 00D

INTEGER Fi3

FOZZIELE CUT
FOZZIELE CUT
FOZZIELE CUT
FOZZIELE CUT

EDGE 1 CUT HOT MADE AMD
INTERIDOR ZCAM <EDRE 13
GRADIEMT «<DFEOF ZECOHDARY

CCOMTOURAELE?

ITHMETIC AHMD

ars

HOT CHECKED

COMTOURED

LOGICAL CCC, COLLRC, ROMLGs EITs KK, COLLG

ZTART OF OPERATIONE

HEOW 1 =HROW-1
NZOL1=HZOL-1

IJd=0

I1J=1

IJ1=HCOL

ITdi=T.J1+1

T M1 =-MC0OL

I 4= (MCOL eHEOW+Z0 <4
D0 10 I=0s1.J%

10 FLAGE CIs =0

=R TR
I =" 37 VP rPvrvirey

I1JE=D

PREEZET EMIMs EMAX

EMIM=FLTMAX
EMA==-BMIN

STARET OF EZETUP ZCAMMIMG

0 130 J=Ds.rEOW

Prse !

LOGICAL?

5



COMTOURIMNG SvETEM.
ArFreEMDIx EBE. ListIins oF COMTUE,.

FOWMLG=.FALZE.
COLLRC=.FALZE.
IF «GRAD.EC.O.OR.J.ER.HREOWLY 50 TO 20
CALL COORDCOs de =Ll vLL
CALL COORD s d+1 s XUl YUl
20 COMTIMUE
oo 120 I=o«.MHC0OLtl
IF <J.ER.0x 30 7O 20
COLLG=BEITCFLAGZs I M1 12
0 TO 40
COLLG=.FALYE.
IF ¢I.ER.HMZOL1s 0 TO FO
CCC=C0unLs
IF <J,ER.HMFEOWL1Y =0 7O 7O

o
—t T

DETEEMINE IF MEZH ELOCK FLRAGGED

Do B}

IF <GBFLG.HE,. O, AMD.
1 ERIDCI N JES.GFLE.OR.GRIDCII M, ER. GFLIE.0OF.
2 BRIDCIM . EQ,.GFLS.0OR.GRIDCILI.M JEQ.GFLEY S

MEZH EBLOCEK COMTOURARELE

Ty oy

_ a1
o

Fis=
TIE=MIMO (T 0% I00
IJE=MFx0 (1. JEs I03

CHECE AMD ZET LEFT EDGE <2

DR A

IF JROLWLGY 0 TO 50
IF CGRIDCI NG .GT.BRIDCIA Y Fa=Fi+Zg
ROWLG=, TRLE.

=
C CHECKE AMD ZET LOWER EDGE 1>
C

20 L=D0
IF GGRIDCID.ET.GREIDCILAY L=4
IF < MOT.COLLG: L=Led
Fia=Fia+L

CHECK AND ZET GRADIENT

D B B

IF JGRAD.EG. 0. 30 TO &0
CALL COORDCI+1s s =LEsYLEY
CALL COORDCI4+1s d+1s=0RYURED
IF CBRIDCI i —-GRIDCIL D eel, 5T,
CiELL=HLEY e+ YLL=-YLFY «+23 ¢ERD
LOF, CBRIDCI 0 -GRIDCI Ml ez, 3T,
CONLL=®ULD ¢+2+ CYLL-YIUILY ¢2s «EAD
LOF . CGRIDCI Ny =GRIDCIL M eeZ 5T,
COnUL=HURED o2+ CYLUL=YIUIRDY e2 «LREATD
LOR. CGRIDCI Ny —GRIDCIL M1y ee2, 15T,
CUEUR-ELRDY o2+ YUR-YLEY «+23 ¢ 3EAD
LOF . GRIDCI M0 ~SRIDCIT My ee2, 13T,

D S I R ¢ Y SN PN O X

=0 7O



CONTOURIMGS ZvETEM.
AFrFEMD I E. Liztins oF CONTURE.

Dl B

Lo B B

D )

oI

CORLL—HURY ee2+ CYLL-YLURY «20 ¢ERD
LOR. GRIDCIL S =SRIDCINI s see2 5T,
CORUL—HELRED 2+ FUL-YLREY «e2) ¢5RADY FR=FG+Z
AlLL=xLE
YLL=YLE
AL ==HUER
YUL=YUR

Ny =g

DETERMIME EMIMsEMAX

A0 BMIM=AMINI (EMIMsGRIDCIIND
EMAX=AMAX1 (EMAKX, GRIDCI. 13D
L=I.-4
FLAGZ (Ly=FLAGZ (L» .0OR. cFS«LMULT <I.4. AHD. 23 >
>0 70 110

MEZH ELOCE HMOM-COMTOURAELE
CHECKE AMD ZET ZIDE 3 AMD 4 FLAGE

70 kKk=.FALZE.
IF <.HOT.ROWLGY SO 7O 20
IF CERIDSI A GT.ERIDCI MY CALL ZETCFLAGE»I -1
kk=.TRLUE.
IF < .HOT.COLLG: SO TO =20
IF GRIDCI A ,LT.GRIDCILI 022 CALL ZETOFLAGZs IdM1s
Kk=.TRUE.
0 IF S HOT. cCcOLLRC.0ORGKEX O 7O 100

EMIM=AMIML (EMIMNGRID I s

EMAS=AMAS1 (EMAXsGRIDCT J0 0
100 ROWLG=.FALZE.

Fia=1

103
P}

END OF MEZH

110 I.J=11.1
I11=111+1
IJ1=11.11
T111=T1)1+1
COLLRC=CCC
I H1=1.0MH1+1

120 COMTIMUE

120 CONTIMUE

I 15=115-9
IJE=1.JE~4
Id5T=CT 1IZ4+MH20O0LY <3
IJEI=I.JE

FRETLEM

i [T} 1

END

123

£33



COMTOURIMG SvITEM.
ArFeMDIx: EBE. LiszTtIims oF COHTUR.

Do B

Tac

Dy U

TG

D s R

SUBFEOUTIME ZCAMCGRID«FLAGE COORD
TCAME GRID FOR UMDREARFTED COMTOUR LEWEL.

DIMEMZION GRIDCO-02 s FLAGE CO-00 « COORDC13
INTESER FLAGE

cOMMON <COMCOMs NCOLs HEOW s BEMIMHs EMAS
1 GRADsGFLG I I TIES T JEIs TJET s PRIMES I 44 COMT»
2 FLTMAX«LMULT C0-20 s IDREHES LIMHET

LOSICHAL FRIME

ZET IMTERIDOR FLAGE.
IF CIJETILLT.Ox B0 7O 20
DO 10 IJ=TJE1«I.0EI
10 FLAGZ (I =FLAGECI.45 . 0OR.
1 COFLAGE ST 0 AMD. "4004 0040045 #20

ZETUP FOR EDGE ZCAM

20 IF CIJ=.LT.00 30 TO 120 ‘
AZZIGH 40 TO IZWA
AZZIGH 150 TO IZWE
ELGE=. TFRLUE.
IJA=11%
1JE=1.1E
I JENEN=-1

MAZER="3

MAZED="20

MAZEF=1
20 TJAE=1JA+4+3

BRZIC WORD EZCAN

ng 170 IJ=1JAsI1.JE
LFLAG=FLAGEZ (1. 12

IF <OLFLAG.ARDLMAZEX JEQL 03 50 TO IZWEs 21601500

IF CIJEMHEM.LT. 0 TJEHEW=IJ
TJEHEW=T.J

I.14=1.14F

IJ4M=Td4+MHCOL

SUE WORD ZCAN
o0 140 kK=1+4
IF JOLFLAS.AMD.MAZERY JER. O 30 TO 130
50 TO IZWAY a0 1100

RIGHT EDGE

40 IF CJLFLRG.ARDL "200x JEQ. D 50 TO &0
IF CCOMT.LELGRIDCING+12 B0 TO S0

FAse 4=



COMTOURIMG “vYESTEM. Frize
ArFeEMDI= B. LizTIins aorF COMTUE.

D

Dl

a0

2

o B

b}

15

)

CALL REZET iFLAGT, IJds 2003
50 7O =0

S0 IF CCONT.LE.GRIDCIJ4M+122 30 70 &0
CALL TRACECGRIDYFLAGET« COORD s 4« MAZKFD
G0 7O =20

TOP EDGE

a0 IF COLFLAG.AMD. "100x JEQ. 00 50 7O 20
IF “CONT.LE.GRIDCIJ4M+15y G0 70 70
CAHLL FEZET CFLARGE T 4y " 1000

=0 1O 100

IF (COMT.LE.GRIDCIMGMZ2 30 7O 20
CHLL TRACE CGRID. FLAGE COORDs 2 MAZEF)
=0 70 100

-
)

LEFT EDiBE

30 IF COoLFLAG.AND. "4 JEd@. 0y 50 70O 100
IF (COMT.LE.GRITCIJ4M»» 30 TO =0
CALL REZETYFLAGZ I 4 40>

0 70 1=0 .

IF <COWMT.LE.SRIDCIA42> 30 7O 100
CALL TRACE CGRIDFLAGEZ, COORDs & MAZEF)
50 70 120

g
e}

EOTTOM EDSE AMD IMTERIOR ZCAM

100 IF JOLFLAG.ARMD."zZ0x  EQ. 0 30 7O 130
110 IF CONT.LE.BRIDCI )4 30 TO 180
CALL REZET (FLAGS s I 04 s MASEDD
B0 7O 120
120 IF COMT.ST.GRIDCIJ4+100
1 CALL TRACEGRIDsFLAGEZ COORDs 1s MAZKF?

130 LFLAG=LFLAG-S1E
I04=1.14-1

I J4H=T.J4M-1
140 COMTIMUE

INTERIOR RARMSE ZET

150 IF <OLFLAG.AHD. "o04004004 0040 JEQ, 0 50 TO 1a0
IF CIJZHEW.LT. 0 IJEMEW=IJ
TJEMHEW=T .1 :

120 TJ4E=1.J4E+4

170 COMTINUE

FIRET TIMET

IF «.MOT.EDGEX 50 TO 120 - oA



CONTOURIMS EZv=TEM.
ArFEMDIX B. LIisTIins oF CONTUR.

C
o UFDATE EDGE RANGE
i
1 12=1.JZHEN
I JE=T1 JENEL
120 IF CIJEI.LT.O0x 30 7O 200
C
S ZETUP FOR IWTERIOR SCAN
c
EDGE=.FALZE.
ASZInGH 110 7O I=ZWA
AZZIGH 1S5S0 TO ISME
I JEHEW=-1
IJA=1.451
1JE=1.1E1
MASK="010010010010
MAZER="010
MASKD="4
MASKF=MASKE
a0 7O 20
C
Z UPDATE INTERIOR EOUNDARY INDEXES
C
190 ITI=2I=145HENW
IIEI=TJEHEN
[
C  EHD OF =CAN
C
200 RETUREN
C

EMD

FPRse S0



COMTOURIMG ZvETEM,
ArFrenpI= B, LIisTtTIins oF COMTUR.

U B B B

D]

[ v IR O T o O v T T T O e e s Y v T e T v O e I vt B

T

éUBRDUTIHE TEACE CGR I FLAGE» COORDs IZIDEs MAZKD

FOLLOWZ COMTOUR THROWGH GRID UMTIL
EDGE OF CLO:ZURE FOUMD.

DIMEMZIONM GRIDCO-00 « FLAGE 0. 00

INTEGER FLRGE

COmMMOM <COMCOMs HCOLsMHEOWs EMIMN«EMAR S

1 GRAD«GFLG« T Zs TJEs I JZL« T JEL«+FRIME I 042 COMT .
2 FLTHMAS LMULT 030 s TDAZHZSLINET

LOGICAL PRIME
TRACE AMD FLOT COWMTOUR THROUGH GRID
GREID IMDESING

=ZIDE
Ior + + I11

ZIDE 2 TIDE 4

100 + + Iin
SIDE 1

IM== EHMTRAMCE ZIDE

HIGH-ERUAL FOIMTCIMM» ALWAYE OW LEFT WHEH LOOKIMG
COMTOUR LINE

I0L-- FOINT OFFOEITE EMTRAMCE ZIDE OM LEFT

I0OR-- POINT OFFOZITE EMTEAMCE EZIDE OM RIGHT

DIMEMZION = 0100« 100
ZET UP TRRACIMG ETART

LOGICAL EBITsFOET

FPOZT=FEIME

I=MOD T 4 MHCOL

=T 04-MCOL

HFTE=1

IC=1

Ia0=I.14

I10=100+1

Io1=1I00+M1C00L

I11=1I01+1

0 TO 10203303400« IZIDE
10 CALL REZETCFLAGEs I00e 102

FRACT=CCOMT-GRIDCIOO 2~ RRIDCIL D) -GRIDCION 2

CALL COORTIIsds =l AR

CALL COORDCI+1sdemEsED

I0L=1I01

I0rR=111

IN=1

=0 7O S0

PAace ¢

ALOMG



CoMTOURIME ZvIZTEM. PRseE 22
HrreMDIx E. ListIins oF CONMTLUE.

Dl R

D R

DD e}

20

L
Lo}

40

FRACT=<COMT-GRIDCIOO » o GRIDCIOL ) —GRIDCI 00
CALL COORDCIs s #Hs VA

CALL COORDCIs. d+1s=5EeYED

I0L=I11

I0rR=110

IH=2

=0 7O S0
FRACT=CCONT-GRIDCIOLA D < daRIDCIL1D —GRIDCIOL D
CHLL COORDCIsJd+1ssAsrAD

CALL COORDCI+1s M+1s=5EsYED

10L=1I10

10R=100

IM=3

=0 1O S0
FRACT=sCOMT-GRIDCILION ~ CGRIDCIIL 2 —GRID ST 100 )
CAHLL COORLiCI+1s .ty =As %R

CALL COORDCI+1s d+1sHEsED

I0L=100

I10FR=1I01

IM=4

ETHRT TRACE LOOP

20

HEHPTED =XA+ CRB-HA) $FRACT

YOOHPTEY =R+ CYE-vH) ¢FRACT

IF <.HOT.PREIME.AMD.EITCFLAGE, 100222 0 TO
MPTE=MFTZ+1

IF ¢MPT=.LE. 100X 50 7O =20

IF <FOZT» 0O 7O &0

CHLL LIME Cxs's 100 ICyLIMNET

POZT=FFEIME

50 10 Vo

CHLL LABEL s 100 ICPOETS

0 HPTE=1

IC=1

=0 7O 90

IF <HFTZ.ES.1» =0 7O =20 .
CALL LIME CxeYsHFTSe ICsLINET?

IC=0

HPTZ=1

DETERMIHE EWIT ZIDE

S0

K=IM+2

IF (3RIDCIOR) .LT.CONT) K=
IF (GRIDCIOL) .LT.CONT) K=
IF Ck=-IM» 110s100s120

SZHDDLE DECIZION <DAYHOFF

100
1

IF COGRIDCIO0 +5RIDCII 00 +GRIDCIOL +GRIDCTIIL0
+0.25.LT.CONTY 0 7O 120

E=IH+2

=0 7O 120



COMTOGURIMG SvSTEM. FasE

on
£

AFFEMDI E. Liszstins oF COMTUR.

Do e R

Du 3R v ]

A ]

D B |

110 K=IHN

COMPUTE =IDE EBRAMCH

120 50 TO <140 150, 160 1320 1940 1500 s K

EXIT EOTTOM —- ZIDE 1

120 FRACT=<COMT-GRIDCIO0Y » < (oRIDCII 00 —GRIDCI 00

CALL CODRDCIs . de AR
CALL COORDCI+1s dexEsYED
IF <J.EG. O =0 7O 170
Iol=100

I00=100-MC0OL

IF ¢.MHOT.EBITCFLAGE.INOs13> 0 TO 170
IM=3

I11=110

I10=I10-MZDL

I0L=I10

IOR=I00

J=4-1

0 1O 30

EXIT LEFT —-— EIDE &

140

150

FRACT={COMT-GRID CI000 0« cGRIDCIOLI Yy ~BRID CIO0 3
CALL COORDCIs Jdex=As A2

CALL COOEDCIs . d+1sxEsYED

IF <I.EX. 0 30 TO 170

I10=I00

Ino=100-1

IF ¢.HMOT.EITCFLAGE, IOOs122 50 TO 170
IN=4

It1=I01

Ioi=I0i-1

IOL=100

IOrR=101

I=I-1

=0 TO S0

EXIT TOP —— EIDE =

FRACT=CCOMT-GRIDCIOL) 3~ ¢ERIDCII12—GRIDCI 0L D
CALL COORD ST« J+1 s %As YA?

CALL COORD(I+1s +1sxEsYED

IF <. MOT.EITCFLAGS.IO1.MASK»> 50 TO 170
CALL REZETCFLAGSI01s 100

IM=1

I00=1I01

I10=I11

I01=101+NC0OL

I11=T11+NCOL

10L=1I01

I0R=111



COonMTOuRIMG ZvETEM. Prse S¢

AFFEMDI= EBE. LIisTtIins oF COMTUR.

(B )

— -
1,1

D

D w ]

d=J+1
=0 TO =0

EAIT RIGHT -- ZIDE 4

10 FRACT= CCOMT-GRIDCILIDN < CGRIDCII1=5RIDCIL10
CHLL COORDCI+Ls s =A«YA2
CALL COORDCI+1s d+1sxEsvED
IF «.MOT.EIT<FLAGZ»I10s12 50 TO 170
IH=2
I00=110
I01=111
I10=110+1
I11=111+1
I0L=I11
IOR=I110
I=1+1
=0 TO S0

END OF TRACE LOOF
170 W iNFTEr=HA+ CE-<FA «FRACT .

¥ EHP TS =7F+ (VB-VF +FRACT
IF HFTS.LE.1.AMD.IC.ER. 03 50 TO 190

DuMP REZIDUAL #-% TO PLOTTER

IF ‘PO=T> 50 TO 120
CALL LIME s Y sHPTEs ICsLIMETS
=0 7O 120
130 CALL LAEEL X% MPTZ ICsFOZT)
190 EETUEHN

EMD OF TRACIMNG

EMD



COMTDURIMS SYSTEM.
ArrenDI® EB. LiszsTIing OF COMTUR.

Do B B R

N

IUERDUTIME LAEEL CxXsYsNPTSs ICC,POST)

LABEL ZCAME CONTOUR LIME ARREARY LODKING FOR
A ETRAIGHT =EGMENT.
IF FOUMDs THE CONTOUR IS LARBELLED.

DIMENZION X 12 o4 <10 o FMT 10

LOGICAL FOET

cOoMMON ~COMCOM» MCOLsMHEDWs EMINs BMAXS

1 GRADGFLGs I Es TJEs TIETs IJET 2 PRIME I 04 COMT
2 FLTMAXs LMULT €0-32 s ITAZHESLINET

LOGICAL PRIME

DOJELE FRECIZIOM CHRRST (32
LOGICAHL NOLARE

EQUIVALEMZE <FsZUM> » CISAY YA
IF <¢HOLAE» 0O TO 50

SETUP AND ZCAM

IE=MPTZ~1
IF CIE.LT.Z2» 30 7O 50
nB=RCIED
YWER=Y (TED
DO 40 I=IZALIE
EUM=5UM+EART C G CID - CIMN1D D o2+ CY (T =Y CIN12 D eo2)
10 DIZT=0L0 1) ~%xE)ee2 + oY (ID-YE)eeg
IF ¢DIZT.LT.WDISTZ> S0 TO 30
DIST=SRRTCDIETY
IF CCZUMSDIET> WGT.1.022 50 TO 20
IE=I
50 TO &0
IZ=I5+1
EUM=SUM-ZRRT COX (IS —XEB) ¢o2+ 0 (T30 =YE) ¢o2)
nER=CIED
YEB=Y (IED
IF CIS,LT.I» 50 7O 10
20 IN1=1I
40 COMTIMUE

(g
fo]

CANT FIMD =SFPOT, CONTIMUE LINE WITHOUT LAREBELING.
SO CALL LIME XY sNPFTRsICCSLINET?
=0 70 70

PLOTTARELE LOCATION.

S0 CHLL LIME (S IS ICCSLINETY
MA=ACIEY =X JINIY
YR=Y CIEY =Y CINLD
F=1.,-CDIET-WDISTY ~ZQRT (XA+XA+YVASYA?
HA=FexH + H{IN1

I
]
W) |
[Rj|



COMTOURING ZvSTEM. FasE
ArFrrENTI B. LIsTIirs oF CONTUR,

[

L N W

D N B |

YA=F&¢YA + Y CIM1D
PHI=ATAMNZ cYA-YEs XH-=E>

IF CREZ CPHI? . GT.1.5707353)

1 PHI=PHI-ZIGHZ. 1415327+ FHI>

CALL CHAR O, Se CAA+AEY » 0. 56 (YA+YED » CHARST s NCHF »
1 2sZIZEsFPHISCCOR 0.2

CALL LINECHAAsYA»1s0sLINET)

CALL LIMECACIED » Y CIED s HPTE-TE+1s 1sLINET)
FO:T=.FALZE.

70 RETURM

EMTRY TO ZET LHAEBELIMS CONSTANTE.

MUST BE CHLLED BEFORE ZETLHE.
EMTRY ZETCOMIFMT «» STZ«NCZHAD
NZCHAR=MZHA
SIZE=SIZ
MOLAE=.MOT. (NCHAR.GT. 0. AND. SIZE. 5T 0.2
RETURN

ENTRY TO EZTRHELIZH LAEBELING CHARACTER STRING.

MUET EE CALLED BEFORE LAEREL.
EMTRY ZETLRE
IF ¢MOLAE» 30 TO =0
EMCODE 230 FMT« CHARSTY CONT
MICHF =MCHAR
CALL LFJUST (CHARET s NCHFD
MDIST=CHCHF+12 ¢3S IZE
WMDIET2=MDISTeWDIET
CoOR=—_,S+WDIST+SIZE

20 RETURH
END

o

2 4%



COMNTOURIMG ZYSTEM. Fr

3
m

HrrempI= E. Liztins oF COMTUE.

IR i N

LOICAL FUMCTION EBIT CLFs IsMAZED

RETURMZ TRUE “YALLUE IF RHY BITCZD
OF LF AEEARY MATCH MAZE BITE.

DIMEMZION LF CO-0>
COMMON ~COHCOM HCOL s HECW s BEMIMNY EMAE

1 GRADsGFLGs I JZe T IES I T JETSFPRIME T4 COMT
2 FLTHAS LMULT C0-20 s IDRZHESLINET

LOGICAL PRIME

BIT=CoLF 0T g4 LMULT <1 AMD. 202 AMDL. MAZED JHE. O
RETURM

EMD

n
-}



i
s

]
m

ConTOuRING ZvSTEM. Fr
AFrFreEMDI= E. LIi=ztIns oF COMTUR.
ZUBROUTIMNE ZETCLFs IsMAZEKD

ZETZ BITEZ OF LF TO ZETTIHNG
OF MAZK EBITE.

Dus N R O ]

DIMEHZION LF CO- 00

coMmoM < COMCOMs HCOL s HEDOW s EMIM EMAX

1 GRADGFLGs I 1Es T ES IJEZTs IAET«FPRIMEs I. 042 COMT s
S FLTMASs LMULT <0230 » IDATHES LINET

LOSICAL FRIME

k=1-4

LF Sk =LF kD . OR. CMAZKSLMULT <1 AMD. 300
RETURM

EMHD



CONTOURING ZvSTEM.
AFreEMDI= E. LIztTIins oF COMTUE.

L B

EUBROUTIME REZET CLF s Is MAZEKD

REZETE EITZ OF LF CORRESFOMDING
TO EBIT:E IM MAZE.

DIMEMEZION LF <00

COMMOM <2OMCOM HCOL s HEOW s EMIN BMAX

1 GRADGFLGs ITJEs T JEs T JET s IJELI«FRIME s I.0ds COMT s
2 FLTMAXsLMULT <030 s IDAZHELINET

LOGICAL FRIME

K=1-4

LF £K2 =LF €K . AMD, CMASK«LMULT ¢1.AND, 30
1 JHOR.“TFFTFRTETEITY

RETURN

END

]
on
(¥

T



CONTOURIMNG ZvYZSTEM,. PrRse =1}
AFFEMDIx E. Listvins oF COMTUR.

BLOCK DATH ELECOM
DOUEBLE FPRECIZION TITLELSTITLEZ2s TITLEZAFMTHSFMTY
comMmoH - ZE=Y

TITLEL CFa s TITLEZ (2 s TITLEZ 20 s FMTH C20 s FMTY (20 »
AAC22 T2 s KP4 o WP 4D » IFLOTE» SIZEL » MCHAR: » HCHARY
IZES s ZIZEY s HDEL » ADELY s FLLAs PLLY s LINTRs LINTY s
AZCALEs YECALE s BAECAL s WY ECAL

1
El

=
COMMOM ~COMTRC. CMIMsCHAXs DEVALs HOYAL s HEEC GRADI
COMMON ~COMCOM- HCOL s HEOW s EMIMs BEMAY
1 GRADS GFLGs 115 IJEs IJZ12 IUET s FRIME s 104 CONT
2 FLTMAM LMULT 6033 s IDAEHS LINET
N

LOSICAL FRIME

IRTA LMULT - 1242177828 2621444 5120 1~

DATA CHIMs CPMAS s DCVYALsMCYAL s HEEC SIZEL-Ze 0, s S0 0, 07~
IATAH GEADI s GFLGsFLTMAM - 20, « 2" 27 FF7Frveree s

DATH TITLEZsTITLEZ 15+ S

DATA IFLOTRsNCHARS s HCHARY s LINT R« LIMTY ~Se -

DATH SIZEHEs ZIZEY«ADELX« ADELY s PLL X FLLY »

1 AECALEsYZCALESSe0. -

DATH SP ) sx®P iZ2a-2e0, -

EHD



COMTOURINMG ZYSTEM. PrRGE

{0 v O O O B |

Do o B T e N wr  w B B w  t

e

]

D

HepEMDI> L.

Listins oF rrRoOGrAM SPLMHZD

TWO DIMENZIOMAL ZPLIME INTERPOLATION ZYITEM

COLED EY
SERALD IRAM EYWEMIDEN
. =. GEOLOGICAL ZURWEY
TENYER FEDERAL CEMTEFR
DENVER COLORADO =S0225

DIMEMZION WOREK CcZQO00

WHEHM COMPILED OM THE DEC ZYETEM-10 WITH THE FORTEAN-10
COMPILER THE PROGEAM REQUIREE AFPFRO=IMATELY
12 + HWOEK-1000 k-WORDE OF MEMORY.

TO COMFPILE A YEREZIOW TO HAMDLE LARGER GRIDEZ. MERELY
CHAMGE THE “ALUE OF HWOREKE AND THE DIMEMIION OF WOREK.

MOTE... THIZ PROGEAM COMTAIME: ZEYERAL MHOM-AMEI FORTRAM

ETHTEMEMTZ. ALTHOUGH ZEYERAL OF THE COMETREUCTE MAY EBE

AVAILAEBLE OM OTHER COMPUTER ZYWITEMTs CHEE MUST EE THKEM
IM THE TRAMZFPORTATION OF THIZ FPROGEAM.

MAMELIET ~FRRMI- IDEL=Xs IDELY» <xOFF s YOFF» xDEL s YTEL
1 sHCOLOsHEOWOs IDER

DOUELE PRECIEZION TITLESPGMID

COMMON TITLE P s PEMIDs HCOL s HEOMs M2 #“0s IEL S,

1 YODELY« IYF2 TP IPPs I0Fs IZPs IWFs IREPs 10, I0OUT

2 s VAL MR HFY « NEOWO. HCOL 1« RO « IDER
EQUIVALEMCE (HF¥s IDELED « (HFY s IDELYD

DOUELE FPRECIZION MAMEs ELAMHE
DIMEMZION IHAME <30
EQUIVALENCE CIMAME C13 s HAMED
DATA HWORK-<Z0000-

DATA IMAME <22 s BLAMK < 0. 7 e
DATA ITTY~1-~

IDER=0
OFEM cUOMIT=ITTYsDEVICE="TTY »MODE="ASCII )

10 WRITECITTY 200



il
m
J
I3

COMTOURIHG ZvESTEM. FrA

AFFEMDI> L. Li=timns oF ZPLMHZD

20 FORMAT ¢ ENTER IMPUT FILE MAME.E®T: s %2
FERADCITTY s 302 MAME

20 FORMAT cA1 102
IF <¢MAME.HME.ELRAMHK» 30 TO =0

Ll

RET FROM ZRYE HRERA

WERITECITTY »2200

REARDCITTY 200 MAME

IF ¢HAME.ME.ELRAMK> 50 TO S0

WRITECITTY + 402

FORMAT ¢ %MO ORIGIMAL OR ZAYE FILE GIVEM 2
20 TO 430

Jau
o}

S0 IEP=-1
=0 1O v0
C

- GET MEW IMFUT
S0 IF CHAMELVER. "ESIT “» RO TO 4320
I1=P=0
FO OPEMIUNIT=I0DEYICE="DZE " s ACCEZE="ZERIN"s
1 MODE="BIMARY “+FILE=MHAME:
READCIOSEMD=470r TITLEs FEMIDsHCOL s HREOW s M
1«0+ DEL® vOs» DELY ’
IF <I=ZF.RE.0x 50 7O 20
IF (PEMIDLEDR, "SPLCOEFFes . AMD.MZ.ER. 152 50 7O 110
=0 TO =20 :
0 IF MZ.ER.1x 20 TO 110
0 WRITECITTY s 1000
100 FORMAT <7 XIMMVALID IWFUT FILE >
50 TO 490

ALLOCARTE MEMORY
110 IYP=HCOL+1
IF <IZF.LT.0rx 0 7O 140
IUP=I%F+MHEDON
M =HCOL «HREOW
IFP=TUP+M-Y
IRP=IPP+H=Y
IZP=T0P+MHY
IWP=T2P+M=Y
IF CINFP+e«MAND CHCOLs MROW: LE.HWORK> 50 TO 150
120 WRITECITTY s 13200
120 FORMAT < XINFUT TOO LREGE- >
30 TO 4=0
140 IURP=IYF+2
HEY=1c+MHCOL
IWP=TLP+H=Y
IRP=IWF+M:Y
=0 7O 1&0

Dl

1SS0 IRP=IWF+MCOL+1E

160 IF CIRP.GE.HWORK> 0 7O 120
IF CDELH.HE.Q,» o0 7O 170
FERD 10 EMT=a70x CWOFK I3« I=1.MCOLD
=20 7O 120



CONTOURIMNG ZvSTEM. PrRse
FrrEMDIx L. ListIns oF ZPLHED

Lt

D B ]

D

170 F=0.
DO 120 I=1.HCOL
WORK (I =x0+F«DELX
120 F=F+1.

IMFUT GEID

120 IF CIZFP.LT.Ox 0 TO 290
J=TUFP-1

E=1I%F

g 220 I=1,HEOW

FEAD IO EMD=200 WORK kD s CWORK CI+L2 sL=1«HZOL S
=0 TO 210

HEOW=1-1

S0 TO 220

A= J+1z0u

k=k+1

COMTINUE

N s
- Poec}
Do} )

L
X
o

IF “MCOL.ST.2.AMD.HROW.GT.2» S0 TO 250
WMEITECITTY 2400

FORMAT ¢ =HCOL OFR MROW LEEE THAMN 272
=0 7O 4320

(1]
0
—

[
Y
L]

GEMERATE ¥ “RLUEZs IF MHECEZZARY
250 IF <JDELY.ER.O.x 30 TO 270
F=0.
J=IYP+HREOW-1
g 250 I=INPs.J
WOREK cIx=vO+FeDELY
25d F=F+1.

EVERYTHIMNG LOADED. SEMERATE COEFFICIENT ARRAYE
v CLOZE CUMIT=1I0
CALL EPLMESACWORE CTUPY « HCOL » MEDOWs DEL X s DELY »
1 WORKE s WORK CIWFD » WAL« WORK CIFPY o WORK (TGP »
2 WORK CIZFy « WORK CTWFS 2
IRAYE GOODIEE.

WRITECITTY S50
220 FORMAT <7 EMTER CODEFFICIENMT FILE MAME.EXT: s %2

READCITTY s 20 MHAME

IF <HAME.EC.ELAMK>» 50 TO 2920
OFEMUNIT=I0sDEYICE="DEK "« ACCEZE="3ER0OUT " »

1 MODE="EIMARY s FILE=MNAME?

CALL FUTCOF ‘WORE S WORK CIYFY « WORK CTWPY « NCOL S
CLOZECUMIT=I0%

G0 7O 10

FET OUTFUT FILE MAME
290 WRITECITTY » 2003
200 FORMAT© ENTER INMTERFOLATED FILE MAME.EXT:  « %)
FERDCITTY =20 MRAME
IF “MAME.EC.EBLAMK) =0 TO 10
OFENCUMNIT=I0OUT» DEVICE="DZK " s ACCEZE="ZER0UT “»

(3



COMTOURING ZvZTEM. FAase &4
AFFEMDI® L. LIistIims oF ZFLHZD

1 MODE="BIMARY "+ FILE=MAME)

FEMID="ZFLIME-IMT"

IDEL==1

IDELY=0

wOFF=10.

“OFF=10.

ADEL=1.

“DEL=10.

WRITECITTY 2100
210 FORMAT o EMTER FARAMETER=: 72
REARDCITTY s FARMZ s EMIO=d5 00
IF ¢#DEL.ME.O.» 50 7O 2&D
IF <vDEL.HE.D.» =0 7O =70
IF CIDEL=.BT.0x 50 TO Z40
IF CIDELY.GT.O0x o0 7O 220
WRITECITTY» 2200
FORMAT ¢ XINVALID ZUEDIVIZION PARRMETERE
0 TO 4940

(0

i

o'}
.,
st

IDEL#=1DELY
50 TO 350 )
IF ¢IDELY.LE.0» IDELY=IDELX

0 HCOLO={MCOL-13 +IDELM+1
HROWO= ¢HROW-13 ¢ TDELY+1
DEL¥=DELN- IDELH
DEL¥=DELY~ I DELY

50 TO 400

it
[ix]
=

L3
o

[ ]

ERUAL BRID

360 IF <YDEL.ME.O.> 350 7O 220

YOEL==DEL

=0 7O 320

IF ¢<DEL.ER. 0.» HDEL=%DEL

DEL X=xDEL

DELY=YLEL

“0==0+%0FF

".‘ D - l.'.' B +'.l.' D FF

IDEL=0

IF <HCOLO.ST. 0.ANMD.HREOMO.GT. 02 50 TO 400

WMEITECITTY » 2900

390 FORMAT < ZHCOLO OF HMEOWO LEZS THAM 1)
0 7O 440

[P NX]
DUt |
Loe}

(]

T CHECK WORK OYERFLOW

400 IF CIRF+MCOLO-1.LT.HWORK: 50 TO 420
WRITECITTY¥s4100

410 FORMAT <© %MO MEMORY FOR MEW GRID SEMERATIOND
50 TO 440

WFRITE HEHDEF

420 M2=1
WREITECIOUT> TITLEsPEMID.MNCOLOs HREOWO MEs %0 DELX Y0 DELY
HCOL1=HCOL-1
HEOW1=HFEOL-1

[ B}



CONTOURIMNG IZYETEM,
ArFEMDIx . LisTins oF ZFLHED

IF <IDEL&.HME. O 50 7O 430
CALL DELGR CWOREs WORE CIYFD « WORE CIRP2 » WORK CTWFD »
1 WORKCIUPY «HCOLO
=0 7O 440

420 CAHLL FIMEGE SWOREWORK CIYP? « WOREK CIRPY s WORE CIWF2
1 WORK CTIP2 « HZOLD?

DOrME

440 CLOZE CUMIT=I0UT2
CLOZECUNIT=I0%
=0 TO 10

[

=

MEITECITTY s 4E00

FORMAT ¢ =XEOF OH MAMELIET READ 2

0 7O 4340

470 WRITECITT Y+ 4200

420 FORMAT <7 %EOF O HERLDER OF COLUMH ZPRACIMHG

e

£ L

430 CLOZEUMHIT=ITTY?
CLOZE CUHIT=I0Ox
CLOZECUNIT=I0UT>
ZTOF
EMD



I
)
m
l]x
l.Tl

COMNTOURIMS IZvITEM. ' F
ArreEMDI> . ListIins oF =PLNHED

EUEBROUTIME FIMNEGE cxs'raRsCobis HMCOLO
EUJEDIVIDE ERCH ORIGIMAL GRID ELOCE IMTO

EQUARL ZECTIOME.
DIMEMEION Wols ¥l C10 s RCHCOLOX s 2016 10 s B » TR 04D

OO0

i
DOUELE PRECIZION TITLE.FGEMID
COMMOM TITLEST 2 « PEMIDs HCOL s HEOWs HE s A0« DEL X
1 YOsDELY s INPoIURs IFF IORP« IZFs IWF« IRF IO I0UT
2 «IVALyMHF X MFY « MEOWOs HZOL 1« HEOWL « IDER
C
IF CIDER: 10s20s320
10 ILE=g
=0 7O 40
o ILE=1
=0 70 40
20 ILE=3
40 YFEACT=1.-FLOAT iHFYD
AFRACT=1.-FLOAT {HF >
MHF®1=HF=<-1
HFT1=MFY+1 .
IF <DELX.HME. . 30 TO 740
C
= BEMERHATE AMD WRITE X ARRAY. IF HECEZZARY

MO=g

Fola=xiln

0 &0 I=1.MCOL1
SDEL= 0= I+10 == (I XFRRACT
AW=HTEL

DO 30 J=1eMF=-
RoMO» =010 4+
MO=mMO+1

WM =MW+ ETIEL
COMTIHUE
COMTIMUE
WEITECIOUWTY R

O

A

SET R TO DWALE
T0O DO =20 I=1.MHCOLO
0 ROI»=DWAL

[ M ]

rOW LOOFP
Do z20 Ji=1HrOW1
ddd=.11
IF <IZP.LT.0x 30 7O 20
CRLL EPLHEE Qs Jd)
=0 70 100
S0 CALL GETEZPL SO St e s HCOL 2
100 YWA=Y U040
YDEL= Y CAAd+ 1 =YVYH YFRACT
YW=1,

[
- ROW ZURDINVIZIONM

oo =210 J=1sHMF%1



ConTOuRItG SvETEM. FPRse &7
ArrFreMDI> C. LIi=TIims oF ZFLHZD

Ma=2
MOE=1

C
C CcouLumHd Loor
00 =00 I=1.MCOul
IF CJ.EG. 13 30 7O 250
IF Cdl»IDEQ.DYWALY =0 TO 270
110 HDEL=CxcI+13 =H I3 2+ sFREACT
IF CIDER» 120s1c0s140
120 DO 120 L=1+4
130 DRLs=Cil+d2 10+ Yo (S o0 iL+3y I +2, oWl iL+1Es T2
50 7O 180
140 DO 150 L=1+4
150 DRL»=2.+CL+S I0+E, oYW el {L+1s 12
160 DO 170 L=IL=s+4
170 BolLa=CdyYel dL+12s I +C L +Se I0 0 oYY+ CL+d s ID 3 oW+ 0L I
IF CIDER>» 120s.200.130
120 IF <R<MOE> .EQ.DYWALD
1 R MDE'—=WFT ‘BiZveeD + TIRC1LD #42)
=0 7O 210
120 IF JROMOEY .EG. DWALS
1 RIMOEX)=—i2.+BC22 + DREC13)
=0 70 210
o0 IF <ROMOE> .EQ.TYALY RCMOEX=ECLD
cln HDE MO+MHF 1
whi=0.
C
C FILL MITH “ALUEX
Dg 250 L=mOsHMOE
a=EV+EDEL
IF CIDER» S20220:240
220 RiLla= i Boidr X+ R 030 XM E (20 0 4B +E LD
=0 70 250
230 DRS=B(EZD+xVe (2, ¢B 20+ eD, #B 0400
DE.—DEa1;+hv0nDEuh;+”w¢uDRn:J+HV¢DE(4})b
ROLy=S0RT (IRSeDRs + DREYeDRY:
0 7O 250
240 Rili== 2. ¢BiZ0+TIR 12+ ¢ 06, B4l +DF (20 +x0 e
1 DROZY+=ENeDR (a0 a0
250 COMTINUE
50 7O 220
C
C FIRST ROW CHECK
2en IF <<ROMOE» CEQ. DVAL.OR.
1 ReMOs CEQ.DVAL AMD.C L I3 JME.DVALY 30 7O 110
MOE=MO+MF 1
=0 7O 220
C
C  IMEERT DVWALE

27 1 MOE=MO+NF¥1
Do 220 L=MO.HMOE
0 R Ly =DVAL
0 MO=MOE+1
D0 COMTIMUE



CONTOURIMNG ZvSTEM.
ArFFeMDI> C. ListIins oF ZPLHED

DO Y]

o

L=

[l

IF CJ.ER.HFY1X 0 TO =10
WRITECIOUT? YWAsE

IF CJ.ME.HFY1) R c1r=DWAL
'-r' l".l - '.'.‘ l.’.l -+ ‘.I.' I' E L

‘.'.' D'.J H - '.'.' l"'l H + ‘.'.' II E L

COMTIMUE

COMTINUE

WRITECIDUT? YWYALE

RETLIEHN

EMD

i

T

PO



COMTOURIMS ZYSTEM. Frce 63
AFPEMDI® C. LisTIins oOF ZPLMZD

D B ow B w ]

D

[ B

B

SUBROUTIME DELGE CxeaRs CoWs HCOLO
TUBDIVIDE SRID INTO EQUALLY SFACED cRID.
DIMENZION Wold sl ey (10 o RONCOLOD s CC1Ex 10 2 B4l s DR 040

DDHELE FRECTIZIOM TITLE.FGMIT

COMMOM TITLE 73 s PEMIDs HCOL s HEOWs HZ e =0y DEL“-
1 YOsDELY s IVFs IUFs IFF» 1P IZFPs TWF s IRF 10« 10UT
2 s IWAL s NFE s HF s MEOWOs HZ0OL1» HEDW1 s IDEF

IF CIDER» 10s20s20
10 ILE=2
=0 TO 40
20 ILE=1
0 TO 40
20 ILE=2
J0 Ji=1
JJl=1
IF CIZP.LT.0x CALL GETEZPL Cs J)te s WaHCOLS
F¥=10.
rROW LODOF
g z=0 J=1.HrOWO
YeR=Y0+FY«DELY

CHECE % EAMGE
IF <DELY.LT.0.» 30 7O &0
IF YWHLLT.Y Ol 50 7O 220
IF YWR.LEGYCLDI+120 50 TO 20
IF il EJHEDOML SO TO 250
dd=d1+1
Al =11
IF CIEZEFP.LT.0» CRLL GETSPLCs JhdeY oo MCOLD
0 7O S0
a0 IF OYWARLGET.Y S0 &0 TO 250
T0OIF CYVARLGELY AL+ 50 TO 80
IF Clh.GE.HEOWLY =0 TO 250
Jdi=41+1
ddd=11
IF CIZP.LT.0x CHALL GETEPL CCe dd s ablsHCOL
=0 7O v0

A
o

ZET COEFFICIENTE FOR ROW
S l: ' '..l.' l‘l'l - ‘\l.‘ l"ll H — 'T' |‘. '-l '-l ._l '
IF CIZP.GE. O CRLL EFPLMZEB T .10
IL=n
II=1
Fe=1.

coLumM LOOF
0 240 I=1.HCZ0LO
HYA=RO+F HeDELR



COMTOURIMNG ZVSTEM.
AFFEMDIX . Lisvins oF ZFPLMED

C

Lo B ]

[ ]

1

Dl

CHECK FAMGE
IF ¢DEL®.LT.0.» 30 7O 1400
IF xWALLT.xCII»x 30 TO 220
90 IF ¢#EWALLE.soII+122 30 7O 120
IF fII.SE.HCOLLY &0 TO 220
II=I1+1
=0 7O 20
100 IF CEWRLGET.HACIIN» 30 7O
110 IF O=VMAGLGE. S II+100 50
IF <II.GE.HCZOL1» 0O TO 2240
II=11I+1
=0 7O 110

=
' N
(oY
s
P}

CHECE EMPTY CELL
120 IF «ColsIIx.EQ,DVMALY 50 7O =20

SEMERATE E IF MEW CELL
IF JIT.EG.IL» 30 7O 120
Do 130 L=ILZE.3
120 Bilr=CiCil+1S82 TI oWV D CL+2 TI0 1 oYW+
1 Cil+ds ITTo2 Y +D s T
IL=II
IF CIDER» 140s120s1c0
140 DO 150 L=1-4

150 DROLD=COL+d e TTo+Ne (S, 0L+ T +3, oV L +12 T 100

=0 170 120
160 DO 170 L=1.4
170 DR L=, 0L+ T I +5. ¢V Ve (L+12 11D

SEMERATE R WALUE
120 sM=RYA=H (T
IF CIDEFY 200s1%30.210
190 REID =6 CECd) #HY+E 30 ) #3Y+E 020 0 eV +E 10
50 TO 220
200 DRS=E2r+=Ve iz  oB (30 +32, eV eBE (40D
DREY=IF (12 +=%e JOR 22 +=0%e (DR C22 +REVeDIR (40 a0
FeIy=S0RT (DRHeDRY + DRYeDRY)
50 TO 230
210 ROTy=— S, ¢EC30 +DR 010 +30e 06, B 040 +DR (20 +10+ o
1 DR CE+RWeDR (43330
50 TO &30

FILL WITH DWAL
el REolx=DVAL
S30 Fr=Fe+1.
240 COMTIMUE

=0 7O 270

SEMERATE DWAL RO
250 DO 260 I=1,NCOLO
250 ROIn=DVAL
270 WRITE CIOUTY YWAsR

F=Fy+1.



COMNTOURIMG ZvETEM.
HFFENDI L. LI=TIMG OF

[

220 COMTINUE

ALL DOHE
FETLREM
EHIi

SPLHZD



[
A

Do B T T e e v T e v e T O T e T S T T N T e I i B B B B

st

[ 0 e T s T T O T e O v O e T O e W

OHNTOURIMG =

FFEMDI® L.

CETEM. Face v
ListTins oF =ZFPLHED

SUBROUTINE ZPLHZACHsMA MY s Ds DY o e Yy IWAL s P o Gl 50 WD

BY

~-GEMERALIZ

boL.AMDERZOM. U, %, GEOLOGICAL ZURVEYS
DEMYERs COLOFRDO
ED TWO-DIM. EBICUEIC ZPLIME COEFFICIEMT

DETERMIMATION WHERE FIRZT EMTRY <CALL EZPLMERC...02

COMFUTES

ARERYE Pas = HEEDED EBY ZECOMD EMTEY

CCALL EPLHZEC. o 33 ——WHICH IH TUREH

COMFPUTES

THE EICUERIC ETPLIME COEFFICIENTE FOR RANY

SELECTED SRID RO,

--FIRZT EHTRY <ZPLMEZA} PARAMETERE:

M
MY
I

oy

IvAL

INFUT GRID ARFERY DIMEMIZIIOMED UdM=«sMHY)——ALZO
ZEE DVARL FAEM.
= MO. COLUMHE IM ARRATYE UePelle S M. BT.22
= MO. ROWE IN AREAYSE DsFPeReE (MY BT. 20
= EQUAL =-IMTERYAL OFPTION WHEM D&E.5T.0.
CHZE DUMMY ARRAY W
0.0 WHEM UMERQUAL H-%ARIAELE AREARY = IX
SUPFPLIED <ZEE EBELDW:
= ERUAL Y-IWMTERYAL OFTIOM WHEM DY.GT.0.
CUZE DUMMY ARRAY Y2
= 0.0 MHEM UMEZUAL Y-“ARIARELE ARRARY Y I3
SUPPLIED <ZEE EBELOW?
= #=-YARIAELE ARFAY DIMEHZIOMED = IM&=D—-—LUSED OMLY
IF DA=0.10
ARRAY # MUEST BE IM AZCZEMDIMG ORDER WHEM Dkd=0.0
= Y=-VARIAELE AEEARY DIMEMZIOMELD % MY»——LUZED DMLY
IF DYv=0.0
ARRAY % MUST BE IM AZCEMDING OREDER WHEM DY=0.0
FLAGR FOR MIZZIMGS DATA--WHEM AMNY
IR I 3E.DVAL .
E.z. UZE DVARAL=1.DEZS

I

% = IMTERMEDIATE FRETIAL DERIY. AREAYE DIMM-D

P s MY o QO s MY o E0ME MY ——0OUTPUT FROM EMTEY
EFLME2A AL INFUT TO EMTRY ZFLMZE.
= WORE WECTOR DIMENZIOMED W oaeMRXO CNE MY

——ZUEROUTIME "ZFPLIMLI™ AND "DWALE" CALLED BY ZFLHZH.

HOTE: SF

ENTEY

LNZA MUET EBE CALLED EEFORE AMY CALLE TO EFLMZEX

EPLMHEZE Cl s M e MY s Dla I w Mo Vo IWAL s Fo Gla Te T T2

HeMHa MY e D e DY e e Ye DWVALA PR T == ZAME DEFINITIONE A=
FOF =ZFLMZAR —— |

16 e NED

= OUTFUT BICUEIC COEFF ARREAY DIMEMIZIOMED

CORFREZFOMDE TO ZELECTED RECTARHGLE ROW IY.

HOTE: Cols Ixd=DVAL IF ANY CORMER OF EECTHMGLE
HAZ U=DYAL.

Cols Iix IE GIVEM FOF

EO IY WHERE I=1s1e FOR ERCH IF=1sMx-1

ALED ColsaMsx IZ UZED AE WORKIMG IZTORRGE:I=1s16.



COMTOURIMG ZvETEM. Frze

=4
w

AFFEMDIX C. LIsTIns OF SPLMZD

[ O I v T v T O T O T T o I e O o O

IY = ZELECTED ROW IMDEX TO COMPUTED C AERRY C
1 . 'E'E . I'.l'. . LE . r“l'l.._ 1 3 .

—=EZUEROUTIME "GMPRD™ CHLLED EY EFLMEE

CoMFRED IE AM IEBEM SEFP-ROUTIME:.

——-AL=0 CALLED ARE ZUEBROUTIME:E "ZETRx" AMD "ZETAY"

(AL REGUIRED:

--HMOTE: MO CHECKE ARE MADE OM CALLINMG FARAMETERE..

THEREFORE THE UEZER ZHOULD IMZIURE ALL FRRAMETER: MEET
EPECIFICATIONE AZ DEZCRIEED REOVE.

DIMEMZIION LM MY o POMHE s MY s BOMHE s Y2 0 T OHHE s MY D 0
1 RECIEISAY VIEI 2 AAC1IED »
S BRSBTS BN (RS I S F- TRy
DATH AXsAY 1. 0sde0. s 1, 21000,
1 1.0sd4e0,. 51,5100, ~
kD=0
Dils=0.0
Degds=0.1
M=MAFED M MY
Mi=1+M
Ma=mM+M1
MI=M+p2
Mad=mM+M3=
MS=M+4
Do 20 Jd=1HY
DO 10 I=1+M5
10 WCTo=00Ts
CARLL DWALE Jda M DWALD
CALL ZPLINL CMEs DA B bla POl o J2 o W CM2s o W M3 2 KTy
1 Db M sl S
20 COMTIMUE
g S0 I=1she
DO 20 Jd=1+MY
20 Wodar=oTe 4
CALL DWALE Cs MY VALY
CALL ZPLIMT MY DYoo bda Wit o 1 M3 o W M3 o KD
1 Deld oM o bl M2
DO 40 L=1s+MY
40 BCTe La=bldM+L0
S0 CONTIMUE
CALL ZPLIMI (S DEe X 201010 o 20 e 13 o WM s W M3 s KD
1 Dl M a bl iMS2
CALL ZPLIML CHE s D s DOl o MY 3 o S 01 a MY o W MED s W CM3s s KD
1 Dbl 2l EMSa 0
kD=1
O 20 I=1+M=
00 &0 Jd=1+MHY
Mo ds=F It
Dold==20Is12
Di2s=Z 0l s MYD
CHLL ZPLIMI MY s I e s bda W OML o b CMED o W IMZ) s KD

T
=



EYETEM.
Listins OF

COMTOURING

AFFEMDI>® . =ZPLHED

1 Db Mg s CMSD s
DO 70 L=1sMY
O ECIsLy=lOp+LD
20 COMTINUE
FETURN
CEEFIEEE EMTRY IFLH2E FEEETE
EMTRY ZPLHSEC IYD
IFCED.ER. 0 30 TO =30
C--kD=1 {AFTER CHLL ZFLHEH>
D=0
HeEl=MH=-1
IF DX HE. 0. 02
IF <Dy .ME. 0. 112
20 Ivi=IY+1
IFCDY . ER, 0, 0
00 110 I=t1sHMsl
It=I+1
IFC T I
1 .GE.
IFCDs ER, 0.0
AACI =0Ty IYD
AR =P Ty I
ARCZy =10CT e I
AA 42 =P 11 I

)

-

PRI u oo _||J". I

_n.h:.ln_np-s.—. - et

R

':-"-11 ')

i
[
"—I
[
Lo ]
_g

A

F I Ir1-

-Il Iv1n
tI1s1%12

CIs Il

E-I Iv1a

; BCIls IW1D
HHflh-— CIls I

CHLL GMPREDCA= AR L0l s HiH

'._.. s R Y
|

T

II L M I o lI'
l"nl

TO IMNITILIZE

IVAL.OR.U I IW10 L BE.
CARLL ZETAXCAMs KCI13—® I

Frse 7

EPLNZE:

CALL ZETHX CH#s T
CRLL EZETHY CHYs DY

CALL ZETAY CAYs Y oIv 1 =Y (I%an

LEELDVAL.OR. ST LS IS JGE.DVAL.OR. U ST I 1D

DVARLX =0 7O 100

.

Tedadeds

CALL GMPROCC Ol s M2 s AYs 0Ol a I a3 da g

o0 TO 110
Cols In=DYAL
COMT IMUE
RETURM

EMD

1600
110



COMTOURIMGE SYSTEM.
ArreNDIx C. LIsTime oF ZPLHZD

EZUEBROUTIME DWALZ CYsLIMs DVARLY

C--PREZETE FOWCOR COLUMHY YECTOR COMTRIMIMG AMY DWALCE

DIMEMEZTION W1l
IF«<Y c1x GELDVALY GO 7O 20
10 DO 20 I==sLIN
IFcY CIx LT.DYALY 30 TO 20
YoIa=YCI-12
IFCIL,ER.LIMY 30 TO 20
IFCYy CI+1s (LT.DVALY SOIa=YoI+1s
20 COMTINUE
FETUREM
20 D0 40 I=z2«LIM
IFCY cI» RELDVALY O TO 40
LS B L
=0 TO 10
40 COMTIMUE
RETUREH
EHD



COMTOURIMNG SvSTEM.
BFFEMDIZ . LIsTIMs OF ZPLMED

ZUEBROUTIME ZETHX (Axs DD

C~—ZET ROWZ 22 OF ARRAY AXdled GIVEN

DIMEMZION AXC1
Di<1=1.0-DD
DiEg=Dx1eDx1
DiZ=DxceDl

Axide =2, Dels3
AR CFa=—
A csr =10
AM ol 12 =—Hx 03
A¥ C12a =—H% (40
A G150 =-Tx1
A tler=Dsg
FRETURHM

EHD

EPACIMG DD

|:r'-



COMTOURIMNG SvSTEM.
AFFEMDI: . LisTins oF IPLHED

SUBROUTINE ZETAY (RY» DI

C--ZET COLUMME 2,3 OF ARRAY AY (16} GIVEN

DIMEMZION AY (13
Ivi=1. a-0D
ove=0v1+D%1
IYaE=DYzeDvl

HY O3 ==32, DeDY'Z
AV Cl0y==2. 0eliv'1
AHY Ol ==RY (30
AY C12»==-D%1

AY 13 =2, 0eDYV3
AY 14 =D%2

AY (1S =—AY (13>
AY C1e0 =DYvE
FETLUREM

EMI

ZPACING DD



CoMTOuRIMG ZvSTEM. PRz 72
AFrFEMDI> C. LisTIns oF ZFLHED

TUBROUTINE ZPLIM1CMyHs¥s ¥ s FsBaCa To DaFadh
--0OME DIMEMEIIOMAL CUERIC SPLIME IMTERFOLATIONM

BY  W.L.AHDEREOM, U.=Z. SEOLOGICAL ZURWEY s
DEMYERs COLORADO

FARMEZ=-—— M= HUMEER OF IDATA POINTE .3T. &
H= EQUAL IMTERYWAL OPTIOM WHEM H.BT. 0.
CUEZE DMy = HERED s
UHERLAL IMTERYALE IF H=0.
¥ REQUIRED ZTORAGEX
#= IMDEF.YAR WHEN H=0. <DIM .GE. M),
Y= DEFEMDENT “ARIAELE <(DIM .GE. M».
As Bs C=COEFF. ARREARYS CEACH DIM .5E. Mo
FEZULTEZ ARE RETURMHED IM 13T M-1> ELEMEMTE
OF HAsEs&C,
ALZ0 UZED AT WORK AREAYE DURIMG EXECUTION.
T= T¥PE OF EOUMDAEY COMDITIOW ZUFFLIED IM D
ARRAY.
USE T=1 IF 127 DERIMATIWE:Z GIVYEM AT END
FOINT=s OF T=0 IF 2HD DERIVATIWES GIWEM
RT EMD POINMTEZ.
D= EOUMDARY ARRAY <DIM 2» AT POIMT 1 AMD M
REZFECTIVELY.
FsZ= WORE ARRAYZ (EACH DIM=M,
——ERFOFR RETUREM WITH M=—=REZ M2 IF AMY PARRM OUT OF RERHGE.
THE REZULTIMSE CUEID ZFLIME IZ OF THE FORM:
=Y LI +ACTI e = CTo s+ Bl e =X I e+ JreiE—H]areed
FOR I=1s¢8v.eashl—1

(e e Ne e s el e s Eu el el el e NN Ry wRuEnRvEeiviuinEnEw il w]

FEAL O a1y ALy s Bl s Tl e DS o POl B 010 s PILIL
INTERER T
IFST.LT.0.0R.T.GT.1.0F.M.LT.22 30 TO 120
H=mM-1
IFCT.ER. 0 20 TO 120
C--1%T DERIYATIVE EBOUMDRRIEZ GIVEN
ME=M-1
IFCHY 10e20s10
C——EQUAL ZPRCIMG H 3T, 0. AMD T=1
10 HH=Z, 0-H
g 20 I=1sHE
BCIr=4.1
Cols=1.0
RHilr=1.0
20 FoIv=HHe Y I+ =Y (I00
Fola=FPC1a-=Td1n
FiHE»=F {HEs -T2
C--Z0LUTION OF TRIDIAGOMAL MATRIX ER, OF ORIER MNE
30 FA=1.-Bd1)>
Cela=C0lreFA
Fola=FclseFH
o0 40 I=gsHE
MlL=1, 0 CBCIv-HoI el I—102
UM 0 TR T e



COMTOURIMNG Zv=ZTEM. Prce
AFrFeEMDI> 5. LisTIins oOF ZFLMZD

40 FoIs=MULe P I -RCIDSPCI—-100
C==0BTAIM =ZPLIME COEFFICIEMTE
AMHE+T»=F JHED
I=MHE-1
SO ACI+TO =P LIy ~ColseACI+T+10
I=1-1
IFCI.GE.L1Y 30 TO S0
IFCT.ER, O 30 TO &0
Aola=D71>
RAiMa=0c2s
a0 IFCH.ER.O.x 50 7O 110
HH=1. 0-H
D0 70 I=1sH
MUL=HH® (¢ CI+10 =% (I3
EoIs=HHe (3. 0eMUL=-CRCI+10+2, 0eA T2 0
vO Cols=HHeHH® (=2, QeMUL+RCI+10+A IS0
RETURM
C——UMERUAL SPACIMG H=0.. AMD T=1
20 DO 20 I=1sH
ST IS £ B € I i
00 100 I=1sHME
Bilo=2. 0 3 I+10+Z0 14203
Cola=%0I+10n
ACIv=2 I+
100 PoId=3. 082 I+1ee2e 0V (I +20 =Y (I+100+5 I +20 see
1 I+l = ilnsn s iI+10 oS I+200
Pola=F il =030l
FOMHED =F (HEY =% M3 D2
=0 7O 20
110 00 120 I=1sH
HH=1. 0-50I+10
MUL= Y (I+10 = 132 eHHe 2
Eolo=3, 0eMUL—-ACI+10 42, DA I oHH
120 Coiln=d-2, 0eMUL+ A CI+13+R 010 s ¢HHs oHH
FETURM
C——2HD DERIYATIWYE EBOUMDARIE:Z SIVEM
130 HE=M+1
IFCHY 140:180s140
C——ERUAL ZFPACIMG H .BT. O AMD T=0
140 HH=2. 0-H
DO 150 I=2sH
EdIr=4.0
Ccolr»=1.0
ACIx»=1.0
FoId=HHe Y CI+13 =7 (I-130
Bilr=2.10
BiHEs»=2.1
Cols=1.10
CiMHE»=1.10
AMMHEs=1.10
Pols=HHe PGS =7 1020 -0, SeHeD (1D
FOMED sHH® O oMY =Y CNa D + 0, SeHeD (20
=0 TO 20
C—=UNEDUIAL ZFACING H=0 ANMD T=0

~J

g



COMNTOURIMNG SVETEM. Pase S0
ArreEMDIx L. LisTIiMn: OF EZFLHMHZD

10
170

120

g 170 I=1sN

8 B BIEEAS BB RS

MHl=H-1

ng 120 I=1sM1

Evl+lr=2. e 2 I+10 4504200

COoI+1a=%0CI+10

ACT+10=% 01+

Fol+lp=2, 08 oI+l eege Y 420 =Y CI+100+Z(I+20 o2
1 I+ = iToa s iZ I+ ¢2(I4E00

Eclr=. 1

BINEX=E. 10

Coly=1.0

CeHEX=1.1

ACME»=1.10

Polo=3, 0edy (20 = 0103 #2020 -0, S 2 «D 10
FOMEX =2, 0o 0 O =Y (MO 2 o2 0M0 +0, S (M) D 020
0 TO =0

) M=—IAES (M3

RETLIEN
END



COMTOURING ZvSTEM. Fase =

AFFENDI® C. LIsTIinG OF ZPLMED

C
C EROUTIME TO =SAYE ZPLIME COEFFICIENTE
C
SUEBROUTIMHE PUTCOF CX e Ye Do M
DIMEMEZION ColesMTrw s My oY 10
DOUELE FRECIZIONM TITLESFPEMID
COMMOM TITLECT? « PGMILsMHCOL s HEDOWs M2« 50« DEL ¥
1 YOsDELY » I¥FP ILIFs IFFPs IRFs IZF IWF IRFS 1D 10UT
2 sIVALsHF=MFY s HEOWMOSs HCOL 1 « HREOW1 « ITER
DOUELE FRECIZION PEMIDE
IATA MZAsPEMIDES <16 "ZPLCOEFF e+~
C

WMEITE<IO» TITLEsPSMIDSs HCOLsHEOWMs HZA <0 DEL S YO« DELY
IF CDELH.E®.0.2 WRITECIO»
00 40 I=1+MHREDW
IF <I.Ed.HEDW» &0 TO 10
CALL EFLHNZECC. I
ColeMCOLY =0VAL
kO TO =0
10 D0 29 Jd=1.HCOL
20 Col. J=DVAL .
30 WRITECIDOY Y ola.L
40 CONTIMUE
FETURH
EMD



COMTOURING ZYSTEM.

FRse &g

ArFEMDI= . LIiI=TIns OF ZPLHESD

O

[

0

ROUTIME 7O RETRIEYE EZFLIME COEFFICIENTE

SUEROUTIME GETEZPL S0 da s WORK s MO

DIMEMEZION COles MOy s WORK C16 e MHCh o 10

DOUELE FPRECIZION TITLESPGHMID

COMMOM TITLECF: s PEMIDsMZOL s HEDW s HZ s 50y DEL =
1 YOsDELY s INVPs ILUFP» IFPs IQF IZP INFS IRF 10 I0UT

2 s IWVMAL s HF = MFY s HROWOs HCOL 1 » NROWL » IDER

IF <1.5T.1x 50 7O 20
FEARD IO EMD=S03 Y O1as0
READCIO» EMD=50r % (22 »WORE
Jd=1

FETURM

0 40 I=1.MCOL

ng =0 Jd=1.15

Cods ID=LWORK T I

COMTIMNUE

LS Bk =)

0 70 10

MEITECITTY»500

FORMAT ¢ XFREMATURE EOF OW COEFFICIEWT FILE
=TOF

EMD



ConNTOURINMNG ZvITEM. Fase 23

Lm0 O o T T N O e Y T B B

L)

HFFEMDI D,

Listins OF FrROSRAM SPLMHSH

EPLIME COEFFICIEMT PROGRAM

CODED BY
GEFALDT IAM EWEMDEM
. Z. GEOLOSICHRL ZURVEY
IENYER FEDEFHRL CEMTER
DEMYERs COLORADD 202295

COEFFICIENMTE FOR GRID UFP TO SO0 ROWE AMD COLLIMME
CAM BE DETEEMIMED EBY THI: PROGRERM. IF LARGER GRIDE
CHAMGE THE DIMEMZIOME IN SUBROUTIME EFLMEX.

FOR THE DEC-ZYZTEM 10 MEMORY REGUIRED IT AFPROSIMATELY..
10 + 2+ 1000 E-LWORDE
WHERE K I= THE DIMEMZIOM OF THE EFLMZ2X RERAYE.

HOTE... THIZ FROGRAM COMTARIME: ZEVERAL MOM-AMEI FORTRAM
STATEMEMT=. ALTHOWSH ZEVERAL OF THE COMETRUCTE RRE
AYAILAELE OM OTHER COMFUTER =Y¥ETEMEs CRRE MUET EE
EXERCIZED IM THE TRAMEZIFORTHTIOW OF THIZ ROUTIME.

DOUELE PRECIZION MAMESsFILEZsPiEM

COMMOM TITLE (14 s POMsHCOL s HREDOW s M

1 #0sDas YO DY
2 FILEZ Sy s HAMES 020 » IWAL

DIMEMEZION HERD uz3

EQUIVALEMCE CHERDC12 s TITLE C122 s ¢HAMESsMAMES (120

DOUELE PRECIZSION EBLAMK
TATA EBLAMK.-- "

10 TYPE 20
20 FORMAT ¢ ENTER IMFUT FILE HAME.EXT: "+ %>
RCCEFT Z0sFILEZ (12
30 FORMATCR102
MAME=FILEZ (13
IF ‘MAME.EG.ELAMK? &0 7O 10
IF ‘HMAME.EG. “EXIT“» ZTOF
OFEMIUMIT=10s FILE=MAME s DEVICE="TIZK " »
1 RCCEEEZ="ZEQIM s MODE="EBIMARY "2
FERD C1 0 EMD=20sERFE=202 HERD
IF ‘HMCOL.LE.SO0.AND.HROW.LE. SO0 30 7O &40
TYFE 40
40 FORMAT ©7 XMHCOL OF MROW GREATER THAM S00°3
50 CLOZECUMIT=110
0 70 10

el IF «HZ.EQ.1> 50 7O 100
TYFE V0



COMTOURIMNG IZv=TEM. Frse =4
AFFEMDI> Do LizTIins OF SFLHZH

70 FORMAT ¢ XMZ HOT ERUIARL TO 173
50 7O =0

O

a0 TYPE =20
20 FORMAT ¢ XIWPUT EOF OFR ERROR OH HERLDER")
=0 7O 50

L R

IMFUT LOOK= Oks PROCEED
100 TYPE 110
110 FORMAT ¢ EMTER COEFFICIEMT FILE MAME.EXT: "+ E>
RCCERPT 20.FILEZCS)
MAME=FILE?Z /5>
IF fMAME.ER.ELAMEX 50 TO 100
CALL ZPLMHZHE
0 7O 10
EMD



COMTaOURIMNG ZvYSTEM. Fase 25
ArFeEMDI> D[. LiszTIins aoF EFLMEXR

ELOCKE DRTA EBELEZPX

LDOUEBLE FRECIZION MAMESFILEZ.FGEM
coMMOM TITLECL4) «PEMaHCOL s HEOWs HZ s
1 =O«eDEYOaDY

2 FILEZ Sy sHAME= 32 s DVAL

DIMEMZION HERD (222
ESUIVALENCE "HERDC1a«TITLE L) D s (HAME s HAMEZ (122
DRTA FILEZ~-0D0s "LPZ321.TMFY . "LPEII2.THF 7

1 “LPE333.THR « D0

DATH DWAL-"3FFrrerrrerrs

EMD




[xx]
[0 63

ComMTourRIMG ZvETEM. Fase
ArFFeEnDIx DO. LisTtIims oF ZFLNZX

DIZE ZTORAGE OYERLAY EZPLIME COEFFICIENT ROUTIME.

BAZED OM EARRLIER AMDERZOM ROUTIME IM PROGRAM BIGGEID.
THIZ FOUTIME. HOWEWERs RERUIRE: 2 dME, 20 ZCEARTCH
FILEZ AHD ZeHROW+4eHCOL LEZE READE AMD WRITEE.

MOTE...IF DIMENIIONE ARE CHAMNGED: ENEZURE RAERAYE YA AND CU
HAYE OMHE MORE WORD THAM ERZIC ZIZE.  OMLY THE WALLEE S00
AMD 501 =ZHOULD EE CHAMGED.

Lt T T vt O T T v T O e T e O O )

EUEROUTINE ZPLHZE

DOUBLE FRECIZION MAMEsFILEZsFiGM

COMMOM TITLE C14) «PEMaHCOL s MEOWS HE»

1 ZO0«D=«%0s D
2 FILEZ (S s MAMES O30 « DVAL

DIMEMZION HERD (232

EQUIYALEMCE CHERD 13« TITLE <123 » CHAMEs HAMES (133

DIMEMZION VoS00 «WMACSOLI s ACSH00 »BOS000 205000

1 W1 CS00x s W2 cS00 s DL 5002 2 DAY S50 s T2 s
2 HCS00x YV ES00 s ZOC1E 500

iy

EQUIVALEMCE oW C1x e WA

)

DIMEHEION CUCSO120 s CROESO00220 s CRCS00 20 s CE 050020
1 s WCOS000
EGUIVALEMCE WA C1 o CLCT o 100 s ARG s Sl a 200y
CECID s CP Ol el s CO01D s CP C1a 200
COAL O3 s G e 100w EDIY C10 S DI s 2000
I Sl s D2 el s (WSOl s DE LS00y
IS I BIER N1 W0 SO
MEOL 1=HCOL+1
Dila=1.

Degr=0n.

$o DI D -

- IF EQUI-X SEHMERATE X ARRAY OFR INFUT.
IF ‘Ds.HME. 0.3 30 7O 10
CRLL GETY (1 0s 2y =MCOLS
=0 7O Z0

10 F=i.
0 20 I=1.HCOu
Bl =xO+F DX
20 F=F+1.

- GEMERATE F AREAY
30 DO 40 I=1.HEOW
CALL SETWYC10.2«VALMHCOLL

Dl

SHAVE Y WRALLES
YoIa=WH L
CALL DVALZ cvsHCOOL s DVWALS
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CoMTOURIMG SvSTEM. =
ArFEMDI> I. LIzTIirs OF EPLHZA

CALL ZPLIML CHCOLs DR =e o Ae B Co Oa Do ldl s WIZ
CALL PUTYC11ls IsHsHCOL?
40 COMTIHUE

CLOZE CUMIT=1102
CLOZE CUMIT=112

C
C % AREAY WEED:E TO EE GEMERATEDY
IF <DY.EG. 0.2 0 TO &0

c YEE.
F=n0.
g sa I=1.MROW
Yiola=YO+F+DY
S0 F=F+1.

[

GEHERATE @ ARERAY
s DO 20 I=1.HCOL
ng 7o Jd=1.HEOL
CALL GETY C1os teWASNHCOLLY
TO AR Iy=Yaln
CLOZEJIHIT=1100
CALL DIWALE R« HEDOWs IWVAL Y
CALL ZPLIML CHEOWM DY s e He'Y e Ba e Do Tia bl o W20
CALL PUTY C1Z2s TeW e HREOWD
DY CTa = CHREOW
DIl cIx=Naln
20 COMTINUE

Ty O

GEMERATE CROZE DERIVATIVEE
CALL =PLIML CHCOL e DHEeXs DIl AsBe Ty Do Do bil s LIz
g 20 I=1.HC0O0

S0 DATCIa=RT
CALL ZPLIMLI CMHCOL s DEse He DY s ReBeCw Qe Do bl o U2
oo 100 I=1.MHCOL

100 DAY CTa=RCT

- GENEERTE REMARIMIDER OF = ARERY
no 1z0 I=1sHZOL
o 110 I1=1+HREOW
CHLL GETY C1ls teldlsHCOLS
110 Woja=t (I
CLOZECUHIT=112
Dolx=D410cTn
Dega=DJyols :
CALL SFLIML CHROW DY s Ya s Re BeCo 1o Dol s LiEn
CALL PUTY (13« I»HA HEOW?
120 COMTIMUE

MZ=18
FioM="ZFLCOEFF++-
MHAME=FILEX 55

o



COMTOURIMNG ZY=ZTEM. Pa
ArFeEMDIx D. LIisTIiMs OF SFLHZX

OFEM dUHIT=14+FILE=MAME«MODE="EIMARY "+
1 RCCEZE="ZEQOUT »DEVIZE="DZK "2

WRITE 14> HERD

IF D EC. 0. CARLL PUTY Y148 HeMCOLD
CALL ZPLZAM A Y COHIZOLY

Dl

IHITIAL LORD
CAHLL SETYWCIl0s1CHOL 10 HCOL LY
CALL GETWC1ls1sCP 11 s MCOLD
CLOZE CLUHIT=125
CLOZE CUMIT=132
oo 130 J=1sHCOL
CRLL GETY (12 Js W s HEOW
CRcdsio=hiColn
CARLL GETW olZse ds W s MREDOW
CEChy1o=WT01s

130 CONTIMUE

D

GEMERATE ZPLIME COEFFICIEMTS
g 150 I=2«HROW
Ko=MODCI-1s 20 +1
Ki=MOD I« +1
CRLL GETY 10« I T2 sHCOLLS
CALL GETYC11s IsCPRC1skEh s HCOLS
CLOZE UMHIT=12n
CLOZECUHIT=130
o 140 J=1.MHCOL
CALL GETY C1Ze deWiTs HROWR
CRcte K2 =WC I
CALL GETYW 12 Js W HEDWD
CEidakZa=WC I
140 COMTIMUE
CALL SPLZES U K10 s TP Lo K13 s COCL s K10 s CE Lok L0
1 SIS k2 s TP L s K20 s COCL s KEM s CECL K0 v I—12

150 CONTINUE

[ M

LAET ROW OF DVALE FEQUIRED

oo 1&0 I=1sHCOL

COCls In=D%AL

CALL FPUTH <Y CHEDW: » COs 1&+MHCOLY
CLOZECUMIT=1100
CLOZECUMIT=11+DIZFOZE="DELETE 2
CLOSECUMIT=12,DIZFOZE="DELETE"}
CLOZECUMIT=13.DIEFOZE="DELETE"2
CLOZE cMIT=14

RETLEM

END

—
[ 4

m
[nx]
]

!



CONMTOURIMS SvYSTEM. Fease
HereMDIx D. LI=TIMnG OF ZFPLMEH

Lo B e B

SUEBROUTIME ZFLEAN CXs Ve Calisn

DOUELE PRECIZION HAMESFILEZPGM

DIMEMZION Udld s POl s @010 e T 01w UI S0 oPTI 010y
1 GBIz 0Ln

COMMOM TITLE <143 s PEMs HCOL s MEDOWs M

1 =0+ D= O DY
2 FILEZ Sy s MHAMEZ
DIMEMZION HERD <230

EQUIVALENCE CHERD 1 s TITLE <123 e iHAMEsHAMEZ (103
DIMEMZION W eola e d1d s COlE s M=

A DVAL

DIMEMZION AX L1l sRY C1ed s AR C1ED
DATA AXsAY 1osdel, s 11000, 01 sdel s 11000,

EZTRELI=H OME TIME “ALUEZ AND ARDDFEZZIEE.

Mxl=r--1

MNele=H~elE

IF cDs HE. 0L 02 CALL ZETHAX (R T
IFCDY . HE. D00 CRLL ZETHY CAYS I
FETLIFEHN

GENERERTE ROW OF ZFLINE POLYMNOMIAL
COEFFICIEMTE.

EHTREY EZPLEZER U s Py s SoldlaPI DT o ZTo I
I¥1=Iv+1

IFCDYLER. 0.0 CHLL ZETRY (RY s W (IV 1= I%00
g 20 I=1sM#t

I1=1+1

IF CUcIs JER.DVMAL.ORUCTLIY JER.DVARL . D,

1 UIcIy EQ.DVAL.OR.OTICI1 JER.DVWALY &0 TO 10
IFCIA.ER. 0. 02 CALL ZETH# ANy w (Il =HTan
AR =0T
HARCZ =F I
RACE =001
AR =F I 10

S e,

S A )

fdr=pPIilx

13=T 11D

Clga=RIcIln

ARCIZ =0T O

ARC14=5T 0l

AR IS =0T 01 1s

ARYIEI =21 113

CALL SMPREDCASsARsC Ol sMEr s dadadn
CAHLL GMFEDCC Ol aM=d s AY s D0l s T adadsdn
c0 TO 20

10 Cols Iy=DVAL



COoMTOURIMG ZV¥ETEM. Fase =0
AFFEMD I~ D. LisvIims oF ZFLMHZH

20 CORTIMUE
C ol e MED =DYVAL
CALL PUTH P OId s CoMsE1ED
FETLIEM
EMD



CONTOURIMNG ZYSTEM. Pasze =1
ArFrEMDI> D. LizTIims oF SPLH2X

EUBROUTIMNE GETY{IMs IREC,Ys IDIMD

DIMENZION Y <IDIM)

DOUELE FRECIZIOM MAMEsFILESsPGM

COMMOM TITLEC143 s FGMsMHCOL s NREOWs NZ»

1 “0s I ¥0s DY s

2 FILEZ S s HAMES €2 2 VAL

DIMENZION HERD 23>

EQUIVALEMCE <HERDC<1»s TITLE {133+ (NAMEs NAMES (12D

C  GET ROUTINE FOR IMPUTTING SPFLIMNE DATA.

C IM FILE MAME DATH RECORD ZIZE
C

C 11 LFE331., TMP F-ROWE HCOL

C 1z LFPZ992, TMF GB-COLE MNROW

C 13 LF2393, TMF S=COLE NROW

C

IF CIREC.HE.1> 50 TO 10

]

~  FILE MEEDE TO BE REOPEMED.
MAME=FILEZ ¢ IN-22
OFPEMCUNIT=INs FILE=NAME» MODE="BINARY ‘s
1 ACCESE="ZEQIN " DEVICE="D%K "D
IF “IM.NE.100 50 TO 10
REARD CINs EMD=20s ERRE=20D
IF cDH.ER.D.2 READ <INsERR=20yEND=21)
- GET DATH
10 RERD CIMsEND=C0sERR=20> ¥
RETLRN

L]

ERROR COMDITIONs LIGHT FURE AND BOME OUT.
0 TYPE 30
30 FORMAT Y. %I-0 ERROR ONM INFUT FILES
STOF
EMD



ComToumING ZYSTEM.
HrreENDI® Do LisTIirns OF SPLHZ2A

e M ]

Do N A

SUEBROUTIME PUTYCIOUTs IRECsVs IDIM)

DIMENZION YoIDIM2

DOUEBLE FRECISIOM HAMEsFILESsPGM

COMMON TITLE C14) s PGMsMNCOL s HROWs NZ

1 =0, D0 Dy

2 FILEZ(S) «MHAMES 20 » DVAL

DIMENZION HERD2ZD

EQUIVALENCE <HERDC13 s TITLECID > s (HAMEsNAMES (12D

OUTPUT REOUTIME FOR COEFFICIENT DATH.
IF CJIREC.ME.1> 50 TO 10

FILE NEEDE TO EE REOPENED.
MAME=FILEZ CIOUT-%2
OFEM CUMIT=10UT s FILE=NAMEs MODE="EINARY "
1 RCCEZE="ZEQ0OUT s DEVICE="DSK">

FUT DATA.
10 WRITECIOUTY ¥
RETUREN

OUTPUT FROUTINE FOR POLYNOMIAL
rROW.

EMTEY PUTH YsWsIDIMD
WRITEC14) YV

RETUREN
END

Fase

e



CoMnToumRIMG Zv=STEM. PrsE 33

HrFEMDI: E.

ErRz1c SRAFHICS Sv=TEM.

THE FOLLOWIMG USER DOCUMEMTARTIOM IS IMCLUDED TO FROVIDE
EXFLAMNATION OF THE GRAFHICE CRALLE 1M FrrROGRAM LOHTUR. THeE
SGRAFHICE S¥=TEM IS MOSTLY IM DEC ZvsTeEm 10 ASSEMELY LAMSUAGE
AMDY A= A CONSEREMNCES IS OF LITTLE SEMERAL IMNTEREET.



COMTOURING ZYSTEM, Pase 94
HFrEMDI® E. EARAZI1c GRAPHICS SYSTEM.

INTRODUCTION.

PLOTTER =ZOFTWRRE =YETEMS ®RE FROVIDED TO FACILITATE
FROSRAMMER USRGE OF DISITAL FLOTTERS IM MUCH THE SAME MANMER
AS  COMFILER LAMHSUAGSE INFUT-OUTFUT STATEMENTS FACTILITATE
uzmase oOF I-0 rpeEviceES. ZUCH  ESYESTEMS  SHOUWLD ATTEMPT TO
ACHIEVE TWO' OFTEN MUTUALLY EXCLUSIVEr 3O0ALS? 13 sIMPLICITY
AMD 23 FLEXIEBILITY. AM ARDDITIONAL FEATURE SHOULD IMCLUDE
THE RAEILITY OF THE ERSIC =YSTEM TO CREATE MAZTHINE

IMNSTRUCTIONES FOR MORE THAN OME FLOTTER AND THUES ALLOW EASY
SWITCHIMSE OF FLOTTINSG DEVICZES WITH MINIMAL FROSRAM RECZODIMNG.
THI= SYZTEM FROVIDES FOR THREE FLOTYTTERS ZELECTED EY OME
ENTRY CJALL AND FROVIDES FOR mALL BEASIC FLOTTING OFERATIONS
WITH REARSONARELE ERESE OF USASE.

THI= FLOTTIMG SYSTEM HAS FOUR EASIC ENTRIES!

ECALE * FOR PLOT INMNITIALIZATION AMND SCALIMNGS
LINE ! FOR LINE DRAMINGS
CHAR : FOR CHARSCTER DRAWING:
EMIOFLT * For FLOT TERMINATION AND DIAGSHOSTICS
AMD SEVERAL SUFFLEMENTARY SERVICE ENTRIES. THE FOLLOWING

DESCRIFTION COMFLETELY DEFIMES FALL ENTRY FARRAMETER=. H
FINAL SECTIOM IS IMNCLUDED WHICH COMTARINS A FROSRAM EXAMFLE
ALOMG WITH RESULTAMT FLOT. THE REALER ZHOULD CRREFULLY READ
AMD UMDERETAND THE ZCHLE cALL DESCRIPTION FIRST RS MOST
FUMNDAMENTAL DEFINITIONS AND  CONVEMTIONS ARE DESCRIEED IM
THIS ZECTION.

PLOT scALING.

THE FLOTTING SYSTEM SCALING CALL IS RERUIRED TO
INITIALITE THE SOFTHWARE TO THE IUSER AND FLOTTING MACHIMNE
RERUIREMENTS. IM ADDITION TO OFENINMG FLOT OUTFUT FILE AND
GEMERFAL EYSTEM INITIALIZATION A RESULT OF THIS CALL
ESTHELISHES TWO RESIONS! 1» A "FPLOT ARER” AND 2 ® “DATA
ARER
THE FLOT FAREAR DEFIMES THE MAXIMUM LIMITS OF AMY FLOT
OFERATIONS. THE FLOT RREA IS OF COURSEs LIMITED TO THE

FHYSICAL DIMENSIONS OF THE FLOTTING APEA OF THE MACHINE
EMFLOYED. IN FLOTTING FARAMETERS REFERRING TO THE FLOT ARES
“FLOT UNITE " ARE EMFLOYED. FLOT UMITS HAVE & DEFAULT LALUE
OF IMCHES EUT CAN EE REDEFINED AS CEMTIMETRES WITH /& CRLL TO
FLTZET. THE ORISIM OF THE FLOT SREM COORDINATE SYSTEM IS
ALWAYS LOCATED AT THE LOWER-LEFT HAND CORNER OF THE FLOT
AREA AND IS FOSITIVE ALOMS THE X OF RIGHT HAND AXIS AND Y DOR
LYERTICAL FA¥IS,. Firs. 1 =HOME EBASIC LAYOUT AND SENERAL

MEANINGS OF ZCHLE rarRAMETERE.



ConMTOURING

STEM. PRsE 95
AFFEMTI® E. =

R
Em=1¢

PLOT AREA
DXP(I) DXP(2)

DYP(2) - /Z//f/é///// _
/ |

b

7
..

YP(4)
YP(1)

7
7

+
vX

A

XP(4) —

Fisure 1. ECALE GEOMETRIC FARAMETERS.

THE DATA ARREAR IS ALMAYS LESS THAM OR EFUSL TO THE FLOT
PRER. Oney DATA FOINTS WHOSE & — Y LWALUES ARE IM THIS ARER
HILL EE FLOTTED. DARTA UMITSE ARE <COMFLETELY AREITRARY AMND
MAY  EE  OF AMY TrFeE!  FEALy IMTEGER: REAL OR IMASIMNARY FART
oF COMFLES or DOUELE FPRECIZION.

ICALING IS FERFORMED EY CALLIMS THE EMTRY SCHLE:
CALL ZCRLECDEP« YR =P+ YFPsMHOFTEs ICODEY

WHEM A succeEssFuL ZCALE cALL HRE  EEEM MADE THE FLOTTINS
EYSTEM ASSUMES A "SCALED sTATE'. SCALE May BE CALLED ASAINM
IN A SCALED STATE FOR REDEFIMIMNG FRCOTORS OF THE FLOT FAREA.
TERMIMATION OF THE ZCALED STARATE AND RESULTAMT COMFLETION OF
THE FLOT IS MADE EY CALLING EMDIFLT mmMpn A sueseEsuemT  SCALE
CALL  WILL INITIALIZE A MEW FLDOT. FLOTTIiMmG cARLL=s f1e. LIME
AMD CHARY APE OMLY ALLOMED HWHEM THE =vETEM IS IM THE SCALED
ETHATE.

SCHLE FPARAMETER DESCRIFTIOM.



CONTOURIMNG 2YSTEM. FRcse 24
ArFEMDIX E. BRSIC SRAFHICE SYSTEM.

IAF Aanp DYF ARE TWO ELEMENT FAPFRAYS WHICH DEFINE THE
DATA RANGE. ITHEY MAY EE OF ANY STRNDARD FORTRAM IV
TYFE RS DEFIMNED IN FARAMETER XFP AND YP. DXEP (LY AaND
DYPC1l? TLEFINE THE RESPECTIVE LEFT AMD EOTTOM LIMITS
OF THE DATA ARER IN DATA UNWIT=. DHPEY anp  DYP 2
DEFINE THE RESZFECTIWE RIGHT AND TOFP LIMITSE OF THE
DATA RREA IM DATA UNIT=E., [HRPCl) f[Anp DEPCE)y FOoOR
EXAMFLEY HARE MOST OFTEN THE RESFECTIVE MINIMUM SMD
MARXIMUM % DATA VALUES TO BEE FLOTTED. HOWEVER: IF A
DATR AXIS IEZ TO EE REVERSED (INCRERSING TO THE
LEFTY THE DHEF 1Y WwpouULD EE THE MAXIMUM ¥ AMD  DEPC2)
THE MIMIMUM X, OF cCouRZE* THE SAME APFLIE=S TO
IYPCly  AnD oypPega. THE oMLY AND O I0OUSE
RESTRICTION 1= THRT DHEP Ly swE. DEP (20 AND
IYPCly o, DYP (2,

“P AaMnDp YP ARE TYyPE REAL ArRAYSE WITH NMOPTS ELEMENTS.

“PC1) AnD YPO1) DEFIME THE RESFECTIVE X AND Y SIZE OF
THE DARTE RRERAR IM FLOT UMITS. PBOTH MUST ALWAYS EE
SFECIFIED AND SRERTER THAM ZERDO.

HP (2 AaNnD YPO22) IS A SWITCH TO DEFINE THE PRESFECTIVE
¥ AHMD Y DATA TYFE AND WHETHER A LIMEAR OR
LOGARITHMIC AXIS IS TO EE FLOTTED.

AP LS YR (22 RESFECTIVE RAXIS

ILRLUE DATA TYFE

<=1 pr =2 pr =9 REAL

=2 ar 10 INTEREFR

=2 or =11 reERL FART oOF COMPLEX

=4 pr =12 IMASIMNARRY FARRT OF LCOMPLEX
=5 gr =13 DOUEBLE FRECISION

WHEN KPP (22 pr YFP(2) ARE <8 THEN THE RFESFECTIVE AXIE
ARE LIMEAR. WHEN >*= 23 THEN AXIS LOGARITHMIC. MNOTE
THAT =P 22 AamMD YPI(Z) DEFIMNE THE TYFE FOR ALL DATA
WYARLUE PREFERENCES IN LINE wmnn CHARE cALL=. IF
MOPTS<E THEM 2 AND Y DATA WALUES AsSsSuMeED To EE FREAL
AMD LIMEAR.

HP{E2Y AanD YPYZE) DEFINE THE FPOSITION OF THE LOWER—-LEFT
CORNER OF THE DATA AREA ON THE PLOT AREA IN FLOT
UNITS. Ir NHORPTE<=2 THEN THE LOWER-LEFT ED3E OF THE
DATA AREA IZ COINCIDENT WITH THE LOWER-LEFT EDGE OF
THE FLOT AREA LXP 3D =YP(37=0Q),

SPO4Y aNnp YFO4) DEFIME THE SIZE OF THE PLOT AREA  IN
FLOT UNITS. Ir MOPTS<=3 AND THIS CALL MADE WHILE
MOT IN THE SCALED =TATE THEN THE FLOT ARER WILL EE
COMPLUTED EY THE FOLLOWING:

2

R (4 =XP (1) +XP €20
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COMNTOURIMG ZvYETEM. Fr
AFFENDIx E. BRSIC GRAFHICE =ZYSTEM.

TP O3 =%P (12 +YP <3

IFr #“P 74" anp YPI(4) sRE ZIFECIFIED THEM THEY MUST EE
SREATER THAN OR ERUAL TO THE WALUES OF THE FREVIOUS
EXFRESSION. “PC4r aNDp YPC4) SHOULD HNOT EE
ZFECIFIED FOR & ZSCALE cALL WHEN THE SYSTEM IS IN
THE ScCALED =STATE.

MOFPTE 1= AM INTEGER WALUE SFECIFYING THE HNUJUMEER OF

FRRAMETERS IN THE &AFP-YP aAsrRArs. IN ALL CRzES:
14=MHOFTZ <=4 AND KWHEN IN THE SCALED STATE!
NOFTE<=3.

ICODE 1= AM INTEGER VARIAELE WHICH IS =ET TO 0 oFOM

RETURM FROM SCALE IF MO FRULT cCOULD EE FOUND WITH
THE IMFUT FRRAMETERS. IFr ERRORS HWERE DETECTED /A

NOM—-ZERD LRALUE I3 PRETURM AMD ALL SUESERUVENT
FLOTTIMS CALLS ARE DISALLOWED EXCEFT FOR AMOTHER
ECALE  cAlL. IFr FAFFROPRIATE WUSER ACTION IS tMOT
TAHKEN AMD ANOTHER ZCHALE cCALL IS MADE WITH THE
ASSUMPTION orF REDEFIMIMNG THE DATR FAREA THEM

UNFREDICTAELE RESLTE CAM BE EXPECTED.

LIME FLOTTIMS,.

FLOTTIMS OF LINES IS FPERFORMED EY CALLINGS THE EMNTRY
LINE:

CALL LIME CasYaMs ICOMs IPND

THE LINE EnNTRY SERDUENTIALLY COMNNECTE 2 OF MORE X - ¥ DATA
FOINTES WITH =STRAISHT LINE VECTORS. LIME rFroOvIDEE FOR
CONTIMUARTION OF LIMES SEMERATED EY FREVIOWS CALLE WITHOUT
COMCERN  FOR  STORIME THE LAST 4 — Y FOINT OF THE FREVIOUS
CALL. HAMy FART OF THE LIME INSIDE THE DATA AREAR COMNECTING
THO ¥ — Y FOIMTSE IS DRAFTED REGSARDLESS OF ONE OF EOTH OF THE
X = Y FOINTS EEIWS OUTZIDE THE DRATA AREA. [HE DRAFTED LINES

MAY ALSO BE IN IRSHED FORM.

IFr =MOOTHS CLURED LINES ARE RERUIRED THE UZSER I
RESZFONSIELE FOR EMIURING THAT THE =ZPACING OF THE FOINTE 1
RIDEMJATE FOR THE RESULTING STRAIGHT LINE AFFROXIMATION.

s
=

LINE FPRAREMETER DESCRIPTION.
oY COORDIMATES IN DATHA UMITS WHICH DEFINE THE SERUENCE
OF LINE SEGMEMTS TO EE DRAMN. IF H=1 THEN X-Y MAvY
EE SIMFLE WVARIAELESY ELZE ARRRAYS OF N ELEMENTS.

M 13 AN INTESER ARIAELE DEFINING THE NUMEER OF K=Y
FOINTS.

ICON 12 AN IMTESER VYARIARELE WHICH SFECIFIES WHETHER THE
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ConToOuRIMG SYSTEM.
AFFEMDI> E. ERSI1C SRAFHICS =vSTEM.

LIME IS TO EE COMTIMUED FROM THE LAST =-71 FOIWMT OF
A FREIOUS CALL TO THE FIRST FOIMT OF THE CURRENT
CHALL. CanTINUATION OMLY AFFLIES TO FREVIOUE CALL

WITH IDEMTICAL IFMH FRRAMETER WALLE. IFr m FREVIOUE
L]

CALL WAS MEVER MADE THE LIME =TARRTS AT #0130 - Yd(i),

ICOM=0 po MOT COMTIMUET "MEW LINE'.
ICOM.HE. D cOMNTINUE LIME FROM FREVIOWE FOIMT.

IPH 1= AM INTESER WARIRELE MWHICH SELECTS WF TO 8 FSEUDD
FENS WHICH OFERATE IMNDEFEMNDEMTLY OF ERCH OTHER.
MopMALLYs ERCH FSEUDO FEM IS ZET TO A UNIRBUE MODE
oF TRAFTIMG (ZOLID DRSHED FOR WISUAL
IDEMTIFICATION OM THE FLOT. THE DEFAULT MODE FOR
ERcH IPH 1=8

IPH wvALuE FLOTTIMNG CHRRACTER
]
T e —— ——— =
= e e e e e e -
R - - - -
4 - — -
5 - - - - —
& - - -
7

[ ]

HARARCZTER FLOTTIMNGS.

PLOTTING OR FOSTING OF CHRRACTERS /AMD SYMEOLS IS
FERFORMED EY C“ALLING THE EMTRY LHAE:

CALL CHAR G4 s AsHe ICODEs ZIZE THETH “OFF « ¥OFF2 .

THE =TAMIARD CHARRACTER SET COMTRINS 101  30THIC CHARACTERSS
IMCLUD I MG LIFFER FIM T LOWER CRSE ALFHRAY MNUMERIC  AMD
FUNCTUARTIOMN FAMDY  OFTIOMALLYS THE CHARACTERS MFCY EE
ITALICIZED. In ADDITIOMS 12 sFrECIAL SYMEOLS USOALLY USED

FOR FOIMT FLOTTIMNG ARE INCLUDED. MOTE THAT SFECIAL EYMEOLE
CHANMOT EE ITALICZIZED.

A cALL To CHAR MAYy FLOT EITHER A CHARACZTER OR SYMEOL AT
A MHUMEER OF X — % LOCATIONMNS OR FLOT A ETRING OF CHARACTERS
OR EZYMEOLS STRRTIMSG AT OME % = 7 LOCATION. THE =® - %
LOCATIOMY IM THE LATER CRSEY MAY EE EITHER IM FLOT UMITS OR

DATA LNITE.
CHAF FPARPAMETER DESCRIFTIOM.

¥ AMD Y CORDIMATES IN EITHER DATA OP FLOT WHITS HWHICH
TEFINE THE FOSITION OF THE ©CEMTER OF THE FIRST
CHARACTER TO EE FLOTTED. MOTE THAT wHEM [CODE=0 pr
1 % mAup Y ARE ARRAYE OF M ELEMEMTS. bWHewm ICODE<=2



CoNTOURIMG
HrreEMDIZ E.

J

ERzIC SRAFHICE ZYZTEM.

oAMD 7T ARE IM DRTA LUHITE AND WHEM ICODE=3 X amp %
ARE IM FLOT UMITS.

EE FLOTTED.

H I= A CHARACTER OF CHARACTER STRIMS TO
MHern ICODE<=1 H COMTRIMS OME CHRRARCTER. IFr THE
FIRST CHRRACTER OF EYTE OF H I=Z A EINARY IZTERO THEM
THE CHARARCTER IS SELECTED FROM A RI

INTESER WORLD.

TO

EE LEFT JUETIFIED

OTHERMIZE THE

SHT JUESTIFIELDL

CHRARARCZTER I= RZSIUMED

M A, luenm ICODE=1s A 1= A

ZIMFLE VARIAELE ArMD THE COMTRIMED

CHRRACZTER I=

REFEARTED Far M ¥ - % rFoimT=s. UWHew ICODE=0s H 1= AM

INTESER ARRAY OF DIMEM=ION M WITH A LMNIBUE
CHRRACTER FLOTTED MWITH ERACH RESFECTIVE AUMy - %MD
FOIMT. For ICODE=Z ar 2+ A I= A CHARACTER STRIMG

AND M I= THE MUMEER OF CHRRACTERS

AND T ARE SIMFLE VARRIRELES IM THIS CRARS

IM THE STRIMNG, S

Ea.

H 15 AM IMNTESER WARIRELE DEFIMINMG THE HUMEER OF FOIMTE=
CHRRACTERES TOQ EE FLOTTED.

ar

ICODE 1

FLOTTIMS DEFIMITION OF
Em=
uzE

RRE
THE EFFEcCT oF ICOTE awm

= AM INTEGER FARIAELE ZELECTING

s My H ANMD

ICRLLYY THE TWO LOWE=ST erTv= 1F 1COD

AMD MERAMIMS OF Ay s Hs AND N
DISCUSSED. IFr 4 1= moppeEp vo ICODE TH

ITRLICITED. THE

FARGLUMEMNTS

FOLLOMIMG IS R
ERCH OF THE FIRsST FOUR LHHAR

THE DESIRED
ITALICITIMNG,
E rEFIME THE
AT FRELIQUELY
E CHARATTERS
SUMMATION QF

A TE) N A H 1COnE
DATA UNITS ARRAY DIMEMSIOMN 0 AMD 9
RRRAY aoF ®s 7 Amn A

TATA UNMITS SIMFLE DIMEMSIOM 1 AaMD S
ARBAY WARIAELE OoF & AND 'Y

SIMFLE VARIRELE CHRRACTER MUMEER OF 2 AMD B
IMN DARATA UMITS STRINMS CHARRACTERS

SIMFLE VARIARELE CHARACTER MUMEER OF 2 oAND ¢

IN FLOT LMITE STRIMNG CHRRACTERS

FIZE 1= m REAL VARISELE DEFIMIMNG THE SITE OF THE
CHARACTERS TO EE FLOTTED IM FLOT UNITS. Mare THAT
ZIZE Mu=sT BE SRERTER THARM TERO.

THETR 1= A RERL VARIAELE TDEFIMIMNG THE ROTATIOM: Ir
RADIAMSY OF THE CHARACTERS FROM THE FOSITIVE & AXIS
AREOUT THE & — Y FPOIMT.

~OFF avMp YOFF ARE REAL WARIAELES MWHICH TEFIME A SHIFT

IM

FLOT WUMITE DOF THE TEMTER OF THE F1

RP=T CHARACTER
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FROM THE =FECIFIED 4 - %Y COORDINATES. MoTeE THAT

THE SHIFT IS MADE FRIOR TO THETH rROoTATION.

PLOT TERMINATION.

A cacL 7o ENMDPLT 1z RERUIRED WHEN A FLOT IS  COMFLETE.
THI= CALL FERFORME THE FOLLOWING FUMCTION 1y =FILLS ALL
OUTFUT HWORK EBEUFFER' &) GENERATES CLOSURE CHECK TIC FOR
INCREMEMTAL FLOTTERSs JXFRINTS FLOT DIAGNOSTI AaND 4D
RETUPNS FLOTTING SOFTHARE TO AN UHSCALED =TATE. Ary
SUESERUENT CALL TO THE FLOT Sv¥STEM MUST EE ANOTHER SCALE
cAaLL orR A —AaLL To PLTFIL or PLTEET. To execure EMDPLT:

CALL EMOPLT CO>.
ENIFLT FrRARAMETERS.

THE ARGUMENT IS5 NOT CURRENTLY EMFLOYED EUT IS INCLUDED
FOR FOSSIELE FUTURE EXFRANSION.

PLoTTER SELECTION.

THE SRAFHICS SYsSTEM ENTRY FPLTIZET aALLOWE THE UsSER 7O
SELECT THE FLOTTER TESIRED. IF A CALL IS WNOT MADE TO THIS
ROJTIMNE THE BEREER S22 IZ SELECTED RS A DEFAILT. THE

FLOTTER SELECTED REMAINS IN EFFECT UNTIL ANOTHER FLTEET caLL
I3 EXECUTED. IM ADDITIONY THE ROUTINE RETURNS THE FHYSICAL
SITE OF THE FLOT AREAR AND ALLOWS THE WSER TO SELECT THE TYFE
OF FLOT UNITS DESIRED (INCHES OR CENTIMETRES)., To ExXECUTE
PLTRET:

CALL PLTEET C(ICODEs xBOARD YEOARDs INCM) ,

THE cALL 7o PLTEET MUsST BEE MATDE WHILE THE FLOTTING SYSTEM IS
MOT IM THE S-ALED E=THATE.

PLTSET FrARAMETER LDESCRIFTION.

ICODE =ELECT=E THE FLOTTIMS DEVICE.
ICODE=0 SeEREER HZ2
ICODE=1 TerkTromIx 4010
ICODE=Z HEWLETT-PAcCkARD
I1Z00E=3 HeEWLETT-FPARckARD
AMyv OTHER LVALLE WILL CAWSE AN ERRPOR COMDITION.

ABOARD AanDp YEOARD #RE THE RETURMNED X AND Y AXIES ZIZE IN
FLOT WMITS OF THE DEVICE SELECTED. PRINCIPALLY
EMFLOYVED IN SCALING THE DIMENZIONS OF THE USERS
FLOT TO FIT THE DEWVICE SELECTED.
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INCM =ELECTZ THE FLOT WMITS DESIRED.
IMCM<=00 poEz WNOT CHAMGE FPLOT UNITS
INCM=1 =ELECTS IMCHES AS FLOT UNITS
IHCM>1 =SELECTS CENTIMETRES AS FLOT UNITS.

MEAT LIME FLOTTING.

H PRATHER TRIVIALY BUT FREBUENTLY USEDs EMNTRY 1S
FROVIDED TO DRAFT A HMEAT LINE AROUND THE DATA AREA. 10O
exEcuTE MEHRTLH:

CAHLL NEATLH
HERATLM FPRRAMETER TESCRIFTION.

Mo FARAMETERS.

AXI=S LAEELING.

For TvFE FREAL DATA FOWR PROUTIMES @&RE FROVIDED FOR
LINEARR OR LOSARRITHMIC RIS LABELIMS. THE CALLS FOR EACH
FOUTINE ARE:

CALL SAXIZC(DNPsDYP s XF+DELs IP» SIZEsFMTaNFMT2
FOR LIMERR SX—RAxIS LAEELIMG:
CALL YASIZCDYPsDxFP«YPsDELs IFy SIZESFMT s NFMT)
FOR LINERR T—AXIS LAMBELINGY
CALL #AXIZL (DSP«DYFP s AP SIZEsFMTa NFMTY
FOR LOSARITHMIC X—A¥IS LAEELIMSs AND
CHLL YARIZL (DYPsDEP s YPa ZIZEsFMTs NFMT>
FOR ¥Y—RAxXI3 LOGARITHMIC LAEELINS.

For AaLL FOUR ENTRIES THE FAPAMETERS HAWVE IDENTICAL LISAGE
ExcEFT THAT IEL msNDp IFP Do NOT APFLY TO THE LOSARITHMIC
CALLS. HM OIMFORTAMNT ITEM TO PEMEMEER MWHEMN WLISIMNGE THE AXIS

ENTRIES IS THAT THE FLOT ARER DEFINED EY =ZCALE sHOuLD EE
SUFFICIEMTLY LARGER THAN THE DATA FAREA TO ACCOMODRTE THE
AXIS ANNOTATION.

PRRAMETER DESCRIFTION.

DEPy IWPe HP Aanp YP ARE NOPMALLY THE SAME FARARAMETERS AS
OCCURRIMNG IN THE LAsT SCALE caALL. THEY FROVIDE THE
DATA RANGSE FAND FHYSICAL SIZE OF THE DATA FAREA  TO
THE ROUTIMNES.

[EL 1= THE INTERFAL YIM DATA UMITS) OF THE ANNOTATION
Tick IF DEL<=p anp HFMT>0 THEN OMLY THE MAXIMA AND
MINIMA OF THE DATA AREA RRE ANNOTATED.

IF 15 THE INTERVAL EETWEEN EAZH LAEELING 0OF THE TICK
MARKS. IFr IF.<=.1 THEN ERCH TICK MARK LAEELLED.
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-

SIZE 1= THE HEIGHT "IN FPLOT UNITS) OF THE CHRARACTERS
USED IN AMMOTATING THE &XIS,

L

FMT 1= AN ARRAY cCONTAIMINGS AN OeJECT TIME FORMAT
CHARRCTER STRING,. Ir MFMT 1= zeros FMT mMAY EE ANY
DY CALUE.

MHFMT 1= THE HUMEER OF RESULTANT CHARACTERS CREATED EY
THE TWRITE"Ind oOoF THE FMT FORMAT. ReEsTRICTIOMN:
HFMT. <=.20.

FiLe conTROL.

THE USER MAY CHAMSE THE LOGICAL LDEVICE HNAME OF THE
OUTFUT FILE Er WJSINS THE PFLOTTIMS =SYSTEM ENTRY PLTFIL.
FRIMCIFAL USAGE OF THIS ENTRY ARE FOR FLOTSE ALWAYS KRERUIRING
A SPECIFIC FLOTTER ©AND CREARTION OF "FLAEH® FIliLeEs. TO
ExecuTeE PLTFIL:

CALL PLTFIL<DEVsFILsEXTsMNO>.

PLTFIL mMAY EBEE CALLED OMLY WHILE THE PLOTTIMNG SYSTEM IS NOT
IN AN SCHALED STATE.

FLTFIL FPARAMETER DESCRIFTION.

LEY 1= FrRom 1 7o & HASCI] CHARACTERS TO EBE USED AS A
LOSICAL OR PHYSICAL DEVICE HMHAME OF THE FLOTTING
OUYTFUT FILE. JDEFAULT LOSICAL OUTFUT DEVICE NAME IS
FLOT.

FIL 1= Fram 1| To 2 RASCII cHARRCTERS TO EE EMPLOYED AS A
DIRECTORY TEVMICE NAME FREFIX. IFr FIL=0 THEN "PLT"
ASSUMED.

EXT 1= FRoM 1 1O 3 ASCII cHARACTERS TO EE EMFLOYED AS A
LIRECTORY TEWICE HMAME EXTENSION. Ir EXT=0 THEN
"IAT" AssuMED.

NO 15 FILE SERUENCE NUMEER UJSED AS A 3 DISIT SUFFIX TO
THE FILE HMNAME. IFr HO< THEN SERUENCE NUMEER NOT
ALTERED. THE WALUE I= INITIALLY ZERO.

IFr OuTPUT IS TO EE A DIRECTORY DEVICE CIE, DISK? THE
OUTFUT FILE IS SENERATED WITH A DEFALLT MAME OF:

PLT»x . DAT

WHERE X% L(FILE SERUENTE HMNUMEER) IS INITIALLY TERO AND
INCREMEMTEL Ev | FOR EACH MEW OUTPUT FILE DURIMG THE JOE.
IFr THE UzZER I= MERELY EMPLOYING PLTFIL TO FoecE OUuTPUT TO A
SINGLE FLOTTER DEFENDENT DEVICE LIKE THE TTY:
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CALL PLTFILC TTY s 0s0s—10

S ADERUATE. HDODTE THAT MNOME OF THE PLOTTER auTRPUT DEVICES
Z A DIREZTORY IDEVICE.

"FLAasH" PLOTTING.

In PROTDLCTION FLOTTINGY & PORTION DF THE FLDT HMAY
REMAIM COMSTARNT FROM OHE PLOT TO ANOTHER. IT mMaAv EE
DESIRAELEs ESPECIALLY IF THE COMSTANT PORTION OF THE PLOT 1=
COMPLE®Y TO CREARTE AND SAVE THE PLOTTER COMMAMDE OF THIS
SECTION AND MERELY —OPY FROM THIZ SAVED FILE TO THE ACTUAL
PLOT FILE WHEM MEEDED. THI= PROZESS IS DEFIMED HERE RS
"FLASHIMWE" .

EBAzIicalLLys THE "FLASH" FILE IS USUALLY CREATED /AS A
SEPARATE JOE EY EXTRACTING THE COMSTANT PORTION OF THE PLOT
SEMERATION CODE FORM THE ORIGIMAL FROGRAM AND: UsING PLTFILs
FOUTE THE PLOTTIMNG OUTFUT TO DISK. [HE ORISINAL FROGRAM IS
THEM MODIFIED EY REFLACING THE ORIGIMAL CONSTAMT FLOTTING
CODE MWITH & CALL TO THE SYSTEM CofryIMG rROUTINE FLAZH,. It
SHOULDT EE MOTED THAT THE FLASH FILE MUST EE GSENMERATED FOR
THE =AME FLOTTER THAT IZ EMPLOYED WHEMN THE FLAZSH rOouTINE 1S
“RLLED. 1o exeEcute FLAZH:

CALL FLASHCDEYSFILEXTsHNDO) .
FLAEH FRRAMETER DESCRIPTIOM.

THE FARAMETERS HAWVE THE SAME USASE AS DESCRIEED IM  THE
FLTFIL caALL.

CHARARCTER STRING JUSTIFICATIOM.

Iv 1= OFTEHN DEZIRAELE TO DETERMINE THE MUMEER aF
CTHRRACTERS "D REMOWVE LEADING AMD TRAILING ELAMNKEES FROM AM
UMNEMOKMN CHARARAZTER =STRIMNG EEFORE FLOTTIMNG. TvyrIZAL WEASE

HOULD EE FROSRAMMATIC IMFUT OF STRINS DRTA FOR TITLING WHICH
WILL C"ENTERED ON THE PLOT. THE ROUTINE LFIIST 1= FROVIDED
FOR THIS PURPOSE AMD IS EXECUTED AS?

CALL LFJUET CETRNGs N

On EnTRy ZTRENG 13 A sTRIMG OF M CHREACTERS AND  UFOM RETUEN
THE CHARACTERS IN  STRNGE ARE LEFT JUSTIFIED UNO LEADING
BELANKS! AND N IS THE NUMEER OF CHARACTERS EXCLUDING TRAILING
ELAMKS,



COMTOURING IvSTEM. Pase 104
AFPFENTDIX E. EBAZIC GRAFHICS SYSTEM.

ExAMFLE FROGRAM.

THIZ 1= A SIMFPLE FROSRAM TO DEMOMNSTRATE SEVERAL OF THE
COMMON CHARRACTER AMD LINE FLOTTINS METHODZ AND THE ZICALING
OF THE FLOT TO A AREBITRARY OEJECT TIME SELECTED FLOTTER.,
THE RESULTANT PLOT IS SHOWN IM FIs. c.

DIMENZION XDC2d » YT O2d s AE A0 s YECH) s XX (043D 2 ¥ (0-43)
DATA =000, o5, 228321853y -1.901. 7
DATA XEZsYEs2e0or 130000105007

C

C REGUEST FLOTTER NUMBER
TYPE 10

10 FORMAT <~ EMTER PLOTTER MO.="+%
ACCERT 202 IPLTR
20 FORMAT I

C

L SELECT PLOTTER AND GET BOARRD =IZE
CALL PLTESETCIFLTRs®xEDs YEDOY 0D

C

C RELATIYE ZCALING
#ETEGy=AMINL 05, s XBID .
YEC4r=AMINL AL « YBID
WEx=EEdd0-1.1
YEelo=YEd4r-1.1

C

C SCALING CALL
CHLL EZCALE XDsYDsXZs¥Se4s ICODED

C

C aJIT IF ERROR
IF (ICODE.NE.O» 50 7O 40

C

= CREATE ARRAY OF SINE VALUES
DO 20 I=0.4%
#AVIN=FLOART cI>e, 12232233

M

]

- EXAMPLE OF CONTIMUED LINE CHRLL
CALL LINECKE CID s O XX (I a1s1s10
30 Y Ia=SIMOEE (I

N
C PLOT SINE CURVE ARRAY
CALL LIME CR¥aYsS0s 0 02
C
C POST ZINE CURVE FOINTSE
CALL CHARCKXsY s 23S0 1y o 023 0. s 0L 2 0.3
C
- LABEL AMIZ

CALL SARIZ OxDsYDaXZ e 20 Sy 09 " iF4, 12754
CALL YAXIZ YD XD YSa o110 .09 “CF4. 1) "5 42
CALL MEARTLH

CALL CHARCCXD 1Y + XD 2 . Se YD 10 » “YALUE " »
1 Se2r.12eD o=, 3-8

CALL CHAR Dy YOOI +YD a2, S “"AMPLITUDE 7 »

1 Sl 1221.5708 .54y, 50
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CARLL CHAR 1.+ .1 "PLOT ESAMFLE 17 +14e7s, 15,
1 D090,

C

C DOME FPLOTTINMG
CALL EMDFLT <02
30 7O &0

C

40 TYPE S0
S0 FORMAT o CAMNOT ZCALE
e ETOF :

END

1.0 |\|ﬁt|lI'rrlTllillllrlxlrrllJ,

AMPL | TUBE
e
(o]

~ /
_,1 0 L. 1. 11 , L1 1 1 l L1 1 I\I_l'{l ' ,‘_l ' 1
‘"o o o o o o oM™
o - ~ M s ) o 0
VALUE

PLOT EXAMPLE 1

Fisupe 2. FESULTANT FLOT OF EXAMFLE FPROGRAM.
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FLoTr oF FLOT =v¥STEM CHARACTER ZET.

000 O O 040 100 e e 140

00t O DO 041 | / 101 A A 141 a a
002 <© ¢ 042 * ~ 102 B P~ 142 b b
003 O O 043 # ¥# 103 C ¢C 143 ¢ ¢
004 X X 044 s ¢ 104 D O 144 d d
005 X % 045 %~ X 105 E £ 145 e e
006 + + 046 & & 106 F F 146 ¢ £
007 — -— 047 * 107 G @& 147 g g
010 Y Y 050 ¢ 110 H H 150 h A
o171 X X o051 ) ) 111 1/ 151 t /
012 X X 052 * «» 112 J J 152 | J
013 & A 053 + + 113 K K 153 k k
014 v v 054 , , 114 L L 154 |/
015 + - 055 - - 115 M M 155 m m
016 gs6 . . 116 N N 156 n n
017 057 7/ 7/ 117 0 O 157 o o
020 060 0 0O 120 P P 160 p p
021 061 1 ¢ 121 Q @ 161 q g
022 062 2 2 122 R R 162 r r
023 063 3 3 123 S S 163 s s
024 064 4 4 124 T T 164 t ¢
025 065 5 5 125 U U 165 u vu
026 066 6 6 126 V V 166 v v
027 067 7 7 127 W W 167 w w
030 ©° o 070 8 & 130 X X 170 x x
031 # # 071 9 9 131 Y v 171 y y
032 ¢ ¢ 072 : : 132 2 27 172 z 2z
033 - -~ 073 ; ; 133 [ [ 173 ( (¢
034 = = 074 < < 134 N\ \ 174 |/
035 _ _ 07 = = 135 1 7 175 ) )
036 < s 076 > > 136 t ¢ 176 ~ ~
037 2 2 077 » 7? 137 « « 177
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